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FOREWORD

The transport of hazardous cargoes by ship is increasing dramati-
cally at sea, in congested port areas, and along the nation’s
inland waterways. Federal and state governments and industry have
expended considerable effort to develop safe operating practices.
This effort has taken the form of increased safety COnsciou8nesS
and measures on the part of industry, stringent regulations
promulgated by government, and government and industry contingency
planning. Legislative initiatives such as the Ports and Waterways
Safety Act of 1972 (33USC1221—1227; 46USC391(a)), the Federal
Water Pollution Control Act , as amended (86STAT816), the Hazardous
Materials Transportation Act of 1974 (46USC170; 49USC1471, 1472 ,
1655, 1801—1812), and the Port and Tanker Safety Act of 1978 (P.L.
95—474) ensure the care and caution with which marine transporta-
tion of hazardous cargoes is undertaken.

Despite the prodigious effort expended to prevent marine
casualties involving hazardous cargoes, insufficient attention has
been paid to developing and maintaining the technical and institu-
tional capability to respond to such casualties if and when they
should occur. Even minor casualties of ships carrying hazardous
cargo can result in major or catastrophic disasters affecting the
ships and their crews, the marine environment, the shoreline, and
the coastal settlements and their population.

The premise of the study is that the sequence of decisive and
timely actions taken after the occurrence of a casualty is crucial
in preventing major or catastrophic consequences. The basic
casualty response functions include minimizing the consequences of
the incident, including any accidental cargo release; maintaining
local public safety; controlling and cleaning up pollution; and
recovering (salving) the stricken vessel. The need to assess
national response capability has been the subject of formal and
informal discussions among the technical community and concerned
federal agencies that would be involved in response. These
discussions resulted in a request from the Society of Naval
Architects and Marine Engineers that the Marine Board of- the
National Research Council establish a panel to assess r~ ~~~~~~ siau For
capabilities. NTIS C~~’- .~I
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Accord ing ly ,  in February  1978 the Marine Board convened a Panel
on Response to Casualties Involving Ship—Borne Hazardous Cargoes.
The panel ’s work was supported by the U.S. Army Corps of Engineers ,
the U .S.  Coast Guard , the Mar i t ime  Admin i s t r a t i on , and the  U.S .
Navy. The panel ’s charge was to assess cur ren t  technical  and insti-
tutional capability to respond to casualties involving ships
carry ing hazardo us cargoes , including both incident minimization or
damage—limiting capabilities and the capability to recover the
hazardous  cargo vessel.

In conducting the study,  the panel was charged with the
fo l lowing  responsibi l i t ies :

1. Outlining a number of plausible casualty
scenarios;

2. Conducting seminar workshops to identify capa-
bilities and deficiencies in equipment , personnel ,
and procedures for responding to the p lausible
casualties; and

3. Preparing a report , based on Its deliberations ,
identif y ing def iciencies in equi pmen t and per-
sonne l and recommending programs to alleviate
def ic ienc ies .

The stud y was conducted over a 12—month period. Drawing on
exper t advice from special contributors and available information ,
the panel prepared p lausible scenarios for casualties involving
hazardous cargoes. Although the scenarios describe events that have
the potential to assume catastroph ic propor tions , the inciden ts are
capable of being responded to and managed. The scenarios served as
the basis fo r  seminar sessions at which key actors——associated with
indust ry , government agencies , and local public safe ty forces——
p layed “what i f ”  games and responded with decisions and actions as
though the incidents described b y the scenarios were ac tual ly
occurr ing.  In this report , these sessions are referred to as “game
simulations .” (The word “game” is used to dif f e ren tiate them from
mathematical  or computer s imulat ions . )  The panel based its assess-
ment of response capabilities on information that was revealed in
the course of the study and on its collective experience and
expertise in casualty response.

Although it marked a departure f rom typica l National Research
Council s tudy approaches , the panel’s stud y method is similar in
many respects to the case studies o f t en  used in graduate education
and occa~ ionall y used in conducting Nat ional  Research Council
studies. The game s imulat ion approach departs f rom usual case

‘Notes are provided on pages 53—54.
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study methodology in that the experts who would be relied upon to
act in the event of a real emergency were called upon to formulate
decisions and take actions as though an incident was actually
occurring , rather than simply being asked to analyze a written
descrip tion of probable actions.

It is important to recognize that the game—simulations were not
designed or conduc ted as operational readiness exercises. They do
not purport to test or compare agency, industry , or individual
performance. Furthermore , the case study method does not produce
statistically meaningful data which can be used to support definite
conclusions. However , the method , which  permits reiterattons of
several seq uences of responses , does do what a formal examination
may not do well: it tests human interactions and exposes decision
processes. The case stud y method pr ov ides c lues to technical  and
institutional weaknesses in response capability. By do ing so, these
game simulations provided a focus for the pane l ’s collec ti ve
exper tise and experience. The panel ’s f ind ings and re commenda ti ons ,
therefore , are based on these clue s, as well as on their assessment
of information developed during the course of the study.

t
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SUMMARY

~In recent years , there has been a sharp and continuing increase in
the volume of hazardous cargo t ranspor ted  by water .  Acknowledging
the risks , manufac tu re r s  and shippers , along with federal and s tate
governments, have made commendable efforts to prevent casualties
that involve dangerous cargoes. However, this focus on prevention
may have diverted attention from an equally important aspect of
hazardous cargo safe ty : the need for  prompt , orchestrated, and
highly effective response to the casualties that can and do occur
despite the most stringent precautions , with emphasis on developing
the technical and ins t i tu t iona l  capabilities fo r  this response. In
the meanwh ile , the technical community who would be called upon to
cope wi th  a casualty has expressed concern about the capability to
respond to and manage a s igni f icant  marine incident involving
hazardous cargoes.

In rep ly to these concerns , the National Research Council ’s
Marine Board undertook an assessment of current capability , both
technical and ins t i tu t ional, fo r  responding to casualties involving
ships carrying hazardous cargoes . In February 1978 , the Marine
Board established a Panel on Response to Casualties Involving Ship—
Borne Hazardous Cargoes to undertake the assessment. This report . 

- -

presents the results of that assessment. ~~~— ---~~ . , —

The panel employed a case study methodology in the conduct of
the study. This consisted of developing scenarios describing
hypothetical but plausible marine casualties and then conducting
game simulations in which those who would actually respond to the
incidents simulated their actions in a seminar, or game , mode. The
panel then based its assessment of response capabilities on infor-
mation developed in the course of the case studies and its col—
lective experience in casualty response.

Three case studies were developed and analyzed:

• A casualty on the Ohio River in which a towboat
pushing barges of anhydrous ammonia struck a
bridge abutment near Louisville, Kentucky;

• A collision between a liquefied natural gas
tanker and a container ship in nearshore open
ocean in the vicinity of Savannah, Georgia; and

• A collision between a Navy ammunition and explosives
carrier and a bulk sugar carrier on the lower
Sacramento River near San Franci8co Bay.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

vii ~~
. . PHEC~ED1NG p~~~

•0~~~.

.a—

—



The panel s analysis focused on government agency responsi-
bilities and p lann ing for marine casualty response; the need for
technical information to support casualty response training and
preparedn ess; salvage and marine fire fighting capabilities; and
communications dur ing  casual ty  response.

In the area of governmen t agency responsibilities and planning
for marine casualty response , the need fo r  cl ar i f y ing institutional
rela tionships among agencies and concerned interests was closely
examined. The contribution that effective contingency p lanning can
make to casual ty response was exp lored in depth . The need to
establ ish operating relationships among agencies involved in
casual ty response pr ior to the occurrence of a casual ty was also
established.

More immediate and effective delivery to response teams of
high—level technical information on hazardous cargoes is critical to
improving national response capabilities. Furthermore , a need was
identified for some federal agency to have the ability and informa—
t ion to gain access to pollution contro l, salvage, and othe r
equipment necessary for casualty response in a timely manner.
Finally, the success of a marine casualty response can hinge on the
availability of technical information on the characteristics and
configuration of the vessel involved. This information is rarely,
if ever , readily available.

A relat ively h igh level of training and preparedness was
apparent in the case studies , especially on the part of the Coast
Guard , the State of Cal i fornia , and the liquid natural gas (LNG)
industry.

A number of technical and legal constraints affecting the
economic health and effective performance of the salvage industry
are identified in the report. Recommendations to reduce these
constra ints include the requirement that hazardous cargo ships carry
easi ly und erstandable and imp lementable technical information
devoted to the details of salvage and casualty response. A more
responsive salvage industry must also have access to all equipment
necessary for casualty response. This may entail new institutional
arrangements  such as industr ia l  cooperatives fo r  salvage purposes.

The salvage industry also faces a number of legal barriers to
responsible and effective performance. Most salvors now work on a
no cure/no pay bas is , meaning that the salvor can neither collect
fees nor be reimbursed for his expenses unless he is able to
complete the job as specified. In hazardous cargo incidents, the
salvor may perform major salvage work and then fail to collect his
fee because he can find no safe—haven port to which to tow the
vessel fo r  repair  or scrap ing, as required. Further , the present
outmoded system makes him liable for  any pollution that may occur
while the ship is under his care, even though it is the owner who
carries insurance against pollution cleanup costs. Another
important legal barrier to emergency salvage operations , from the
point of view of shipowners and local authorities, is the Cabotage
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Law, which forbids the use of fore ign salvage equipment in U .S .
waters unless no comparable domestic equipment is available.
Government permission, a red— tape process that can delay marine
disaster response , must be obtained before any foreign salvage
vessel in the area can be called upon for help. These legal
problems hampering salvage operations, mos t of which became manifest
during the game simulations , are discussed in the report in greater
detail and remedies are suggested.

In the area of mar ine f ire f igh t ing capabil i ty,  there appeared
to be a dearth of marine fire fighting resources in port areas.
Further , the few resources that exist are apparently being sharply
cut back as the result of stra ined munici pal budgets and lack of
federa l financial support earmarked for marine fire fighting.
Finall y,  con tingency p lans for  reg ional fire figh ting coord ina tion
of ten overlook the spec ial case of marine f ires , particularly
coord ination of marine with land fire fighting efforts.

In the area of communications , existing notification procedures
for poll ution incidents work well and serve a useful function for
mar ine casualty response. After notification has been made,
however , communica tions problems beg in in earnest. For example ,
there are no commonly held , dedicated emergency communication
f requenc ies in por t areas , al though the technology f o r  th is is
read ily available.

Numerous recommendations on these topics are made in the final
sect ion of the report. They are addressed to the various interests
that should take the actions. In the private sector recommendations
are directed to the hazardous cargo shipp ing industry , hazardous
mater ial manufac turers , and the salvage industry . In the public
sec tor , r commendations are directed to the National Response Team,
Customs Bureau , Environmental Protection Agency, Army Corps of
Engineers , Marit ime Adminis t ra t ion , U.S.  Coast Guard , and U.S .  Navy.
In add ition, several recommenda tions are made tha t will requ ire
legislative action.

The report also contains an Afterword , which examines the
utility of game simula t ions as a tool for  pol icy and program
development and evaluation. Finally, ex tens ive d iscussion of the
study methodology and exhaus tive descr ip t ions of the case stud ies
are included as Appendixes A and B.
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BACK GROUND

The ob~ oct i ye of t h i s  st udv i s  t o  :15 sess nat I ona 1 c apab (lit v t 0
respond t o  m ar t  no casua it ies tuvo lying vessels carry t u g  hazardous
cargoes • Response t o  an In c  I dent con s i s t s  of mm im i  :1 ng t he
consequences of the Inc I dent , I t ic lud i ng any ac ci dent a I cargo
t o  lease;  ma t n t  a t n t  ng local public sat  o t v ; c ont rolling and c i’an I ng
up p o l l u t  I o n ;  and salving the stricken vessel and its car~’o. An
ova I ua t ion of response capob ( ( I t  t ea  was urgent Iv needed because
d e s p i te  tremendous growth In the m a r i n e  t ransport at Jon of hazardous
cargoes  and nume roti s s t u d i es  undertaken t o  d e ve l o p  and proniot e sal e
operating p rac t t ces , lit t Ic  a t  tent ton has h~ en paid t o how govern—
ment and i ndu st  rv would  r espond t o  a ma tot marl t (me casual t v
i nvti l v  tug hazardous cargoes.  The t e c h n i c a l  c o m m u n i t y  • incl uding
salvors and p o l l u t i o n  c o nt r o l  e x per t s  who would ho c a t  led up on t o
respond to  such an I n c  I dent  , a re concern ed abou t  t h e  cap ab t i l t  v to
do so.

For the  purposes of t h i s  r epor t  • t h e  e rm “bars r dous ca r go ’’ is
deft ned to mean any h a z a r d ou s  p oii Ut I ng suh st  ance as del i ned by the
E n v I r o n m e nt  a t  Pr o tec t  ton Agency , and a iso hazardous m at  cr1 a Is or
dangerous  caçg~ whose m ar i n e  t r ansp or t  at  t on Is  regu t a t  ed by t h e  U • S.
Coast Guard.

Today , more and la rge r  vessels  are carrying a wider variet y of

h.iza rdeus cargoes over more rou tes  than over bet ott’ • A descri pt ion
of the growth in the  c a r r i a ge  oi one such cargo , liqu e fied na i ra  1
gas (LN G~ , can substant l a t e  the magnitude and growth of this
t r a f f i c .  Ocean t r an s p or t at  ion of l.N G began in 1959. W o r l d w i d e .
as of January 1978 the re  w e r e  81 IV N G c a r r i e r s  In e x i s t e nc e , unde r
c o nst r uct i o n , or on order. As of that date , t , ~ 18 v oy ag e s  in v o l v i n g
the  c ar r i a g e  of about 136 mill ton cubic met ers of the p r o d u c t  had
b~~~n comple ted .  The t r a d e  has grown I rem S voy ages In IQ ~Q t o
In 19 7 7 .

The Depa r tm en t  of T ranspor t  at  inn  ma t n t  a ins :1 r ep or t  in g  svst  em
fo r  h azardous  m~ t er Ia Is In c i d e n t s  t h a t  ocoti  r d u r i n g  the  con rse of
t r a n s p o r t  at ion • Inc (dents must  be report ed whenever a person is
k i l l e d  or is i n j u r e d  and r e q u i r es  h eap I t a l l  r a t  ton ; prope’rt v damage
exc eeds ~ 50, 000; II re , br eakage , sp i l l a g e , or suspected cont ant us—
t Inn occurs involving shipment ~f radioactive material or et tolo gic
agen ts ;  or a s i t u a t i o n  e x i s t s  t h at  pr esent s  dang er  t o  lif e at t h e
scene of an incident. Between 19/5 and l~~17 , Q 7  mar i n e  hazardous
materi al Incidents were reported t o  the Department of Transp or ta -
t i o n .
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ln the  course of d e v e l o p i ng s at e  opor at  lu g  p r a c t i c e s , h a z a r d o u s
czl rgo t r a n s p or t  at  ion h:ts been stud led extens ive lv by government and
itidust ry on a nat i 0 U V ~ 1 and I n t e r n a t io n a l  b a s I s  • in c l u d i n g  s c i e n t i f i c
r e se a r ch  on th e  ch a r a c t e r i s t  I c s  of h a z a r d o u s  cargoes  and the
consequences 01 t h e i r  a c c i d e n ta l  r e le a se  i n to  the  env i ronment  • Four
kinds of studies have been undertaken: technology assessment , risk
anal ys is , ens’ I roumenta~ ,sge~ sment . and contingency plann ing for
operations and safet v

These p r i o r  s t u d i e s  have a l l  been d i r e c t e d  e i t h e r  t o w a r d s
prevent ing a c c i d e nt s  or predicting consequences if and when a mishap
should occur. The present study takes up where the others left off.
Answers are sought to the ques t  t o n :

If a i na rL ie  c a s u a l t y  sh ould  occur , h ow wou l d it he responded
t o ?  Sp e c i f i c a l l y ,

1. How w o u l d  pub i  I c  r i s k  f rom and exposure  t o
h a z a r d ou s  cargoes be kep t  to  the minimum ?

2. How would local , stat e, and f ederal government
agencies work together with th e owner of
the  s t r i c k e n  vessel t o  m a i n t a i n  p u b l i c  s a f e ty ?

3. How w o u l d  t e c h n i c a l  t eams  a t t e m p t to p
~’ r f o r m

p o l l u t i o n  c o n t ro l  and c le an u p  and vessel  sal-
vage in the presence  of haza rdous  ca rgoes?
Would the necessary equi pment be a v a i l a b l e ?
Would the  personne l on the  scene be knowled ge-
able ) Wou ld  coord m a t  [on mech an i sms  and
o p e r a t i n g  systems be adequate  to  the cha l l enge ?

In deve lop ing  answers  to these ques t  ions throug h the case
s t u d y  method and o t h e r , c o n c u r r e n t  i n v e s t i g a t i o n s , the panel  has
assessed the adequacy of response capabilities for the types of
incidents postulated and made recommendations fo r  u p g r a d i n g  them.

The Scope of the Panel ’s inquiry

The t ec h n i ca l  e l em en t s  of a response to  :1 mar ink? c a s ua l t y
involving a ship carrying a hazardous cargo i n c l u d e :

• Reduc ing  to  an ab s o l u t e  m i n i m u m  p u b l i c  h a z a r d
from accidental release of a hazardous cargo ;

• M a i n t a i n i n g  p u b l i c  s a f e t y  ( t h r o u g h p o l i c e , f i re ,
and medical services , etc. ) in the face of an
ext reme emergency ;

• Controlling and c l e an i n g  up p o l l u t i o n ; and

• Sa l v a g i n g  the s t r i c k en  vessel  and cargo .
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The success of a response e f f o r t  hinges on s ix fac tors :

1. Adequacy of cont ingency p lanning f o r  sa fe
operations and for emergency response to any
i nc iden t s  which  may occur ;

2. Adequacy and availability of equipment needed
to respond to an emergency;

3. Level of knowledge and training of personnel
who must respond to an i n c i d e n t ;

4. Coordination of all publ ic  and pr ivate efforts
and management of assets to effect and main-
t a in  control.  of the s i t ua t ion ;

5. The n a t u r e  of leg~il and regula tory  cons t ra in t s
on , and degree of public and pol itical
suppor t fo r, technical response measures; and

6. Weathe r and other local conditions at the time
of the incident.

In undertaking its assessment of response capabilities , the
panel exp lored a variety of evaluation techniques. It soon
became apparent that conventional techniques would be of limited
utility in producing scientifically conclusive and statistically
val id findings to support art assessment of response capabilities for
i nc iden t s  t h a t  r a re l y occur.  There fo re , an a l t e r n a t e  mode of
assessment was adopted. A study method was chosen that simulated a
smal l  number of p l aus ib le  casual ty  responses and that  explored the
technica l  and social (agency) i n t e r r e l a t i onsh ips which i n f l u e n c e
response to marine casualt ies  involving hazardous cargoes. The
panel ’s anal ysis of these responses , in concert wi th  the i r  own
expertise and past experiences and other available information ,
p rovided indications of probable areas of concern. These areas
inc lude possible deficiencies in contingency planning, communica-
tions , techni cal information , and organizational arrangements.
They also include pol icy conf l i c t s .

As a result of the l imited scope of the inquiry, the findings
of this report should be treated as indications of aspects of
response capabilities that may need improvement , not as statisti-
cally s igni f icant conclusions about the adequacy of these
capab ilities.

A Method~ logy for Assessing Response Capabilities

This section describes the approach used by the panel to assess
national capability to respond to casualities involving ships

- V. - - - — - ~~~~~~~~~~~
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ca r ry ing hazardous  cargoes. It explains the choice of the study
method ; describes the s tudy method, including development of the
scenarios and organization and execution of the game simulations;
points out certain artificialities in the study method that became
evident during the course of the study; and provides the rationale
beh ind the panel’s choice of three specific incidents for case study
sc enar io development and game simulation.

Choice of the Study Method

In choos ing an approach to assess ing response capab ilities , the
panel had the option of either surveying and analyzing all aspects of
response to hazardous cargo inc idents or focus ing on those aspec ts
of response that may need improvement. Cost limitations and the
lack of functional focus made the survey approach unattractive.
On the other hand , an essential requirement in identifying areas
needing improvement was to proceed so that “real issues” were
addr essed , such as salvage and fire fighting capabilities , manpower
training , technical information needs , and the operational interac-
tions of response forces and agencies which are critical to any
coordinated response. It was suggested in discussions with the
agencies concerned that one means of identifying problem areas would
be to develop scenarios descr ibing hypothetical but p lausible marine
casual t ies , and then have those who would actually respond to the
incidents simulate their actions in a seminar, or game. In adopting
th is approach , the panel recognized the novelty of its use as a tool
f or evaluation and policy development.

Descr iption of the Study Method

The study was conducted in four stages:

• Information gathering and review

• Case study scenario development

• Case study game simulation

• Analysis and report preparation

This section will briefly discuss these four stages. More
detailed information on the mechanics of scenario development and
gaming is presented in Appendix A.

Information Gathering and Review Early meetings of the panel
brought together the collective expertise and experience of the
panel and the liaison representatives of the four sponsoring
agencies. These meetings provided opportunities for discussion of
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gaming techniques , in format ion  requirements , and i n f o r m a t i o n
sources.  They also p e r m i t t e d  the  pane l to receive , d iscuss , and
review a grea t deal of bo th general and specific information on
ac tual occ urrences of , and responses to, past casualties , as well as
the participants’ current perceptions of the status of casualty
response planning and response capability .

Scenar io Development The written scenarios describe the
occurrence  of an incident , p lausible events tha t  may resul t , and
actions that may be taken in the response to the incident. The
scenarios provided the “p lot” for the game simulations , as developed
b y working  groups  cons is t ing  of panel members , sponsoring agency
liaison , and ou ts ide  experts with knowledge about salvage and the
pos tu l a t ed  hazardous  cargoes and casual ty  locations (see Append ix
B).

Game Simulations Game simulation sessions were convened to
“p lay out” the scenar ios. At these sessions, role players simulated
actions they would take in a real casualty and discussed the
ramifications of those actions.

In the games , dif fer ent branches of the scenario were played
out sequentially. This permitted multip le itera tions of sequences
of actions in a variety of circumstances.

The games necessitated three primary centers of activity: a
“game room,” an “informa tion/assessor room,” and the “panel room.”
In the game room , a group of p layers acted out the decision—making
processes and o ther  a c t i v i t i e s  involved in casual ty response and
then discussed the r ami f i ca t i ons  of events and actions . Experts in
the in format ion /assessor  room supported the role p layers in
informat ion  gather ing and assessment. They also independently
assessed the consequences of p layers’ actions and occas ionally
provided in fo rm a t !on  that required redirection of action. In the
panel room, the panel members and spon8oring agency representatives
monitored the game via closed—circuit television and controlled its
progress through contact with the game director (in the game room)
and the team in the information/assessor area. Notes on the
progress of the games wer e made by recorders in the game room and
panel room. In addition , a rev iew and cr itique sess ion for all
participants was convened at the conclusion of each game. These
information sources provided the basis for the game records
presented in Appendix B.

Analysis and Report Preparation The game simulations triggered
insights that were corroborated or rejected by the panel after
analys is based on each panel member ’s experience and expertise in
cas ualty response , as well as on direct observation of the game
simulations and review of information gathered in the course of the
study. As a result , the findings and recommendations of this report
often transcend the events that occurred in the games themselves.
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1 . i m i t a t i o n s  and A r t  i t  Ic l.i l i t  tea of t h e  Case S t u dy  A pproach

A d e s c r i p t i o n  of the  s t u d y  me thod  would be in c o m p l e t e  w i t h o u t
an e x p l a n a t i o n  of it s  l i m i t a t i o n s  and a r t i f i c i a l i t i e s .

The pane l ’s case s t u d y method was not devised as an
operot tonal—r eadiness e x o rc i s e  and shou ld  not  be used to t e s t  or
compare .lgetic v • i n d u s t r y  , or m lvi dual per I orutance . The pan e 1
turned t o  t he  s t u d y  method  s i m p l y as a too l to  assi s t  i t  In i t s
ci. i L i . i t  ion of response sys tems . The games were nut d e s i g ne d  t o
p r oduce  ,nv “w i n n e r s ’ or ‘‘ losers . ’’

Noses of c o mp an i e s  and sh ip s  In the studs’ ar e  f i c t i o n a l
however , the m aj o r i t y  of ro le  p l a y e r s  r ep resen ted  their r e a l — l  t I e
p o s i t i o n s  or re spon s ibi  l i t  les. They adhered c l o se l y  to  t h e i r  a c t u a l
respons lb l i l t  l o s  and i n t e r re l a t i on s h i p s , and t h ey exe r c  ised the ir

it udgemen t t o  make wh it to  them appeared to be the most
p r ohob I e and I o~ i c O l  dec t s  tons  based on their expe r tence  • The
rca I is,,’. ot t in ’  s i m u l a t i o n s  was a iso enhanced b y the numerous

00 t o r t  s in ., t n t  a [tied d u r i n g  th e course of the game with ott t s i d e
government and Indust rv i n f o r m a t i o n  sources .

A though t he  s m u  lat ions were des igned to ref lect real—lit e
a i t t i a t  ioi is  , certain art [lie [alit los of the gaming meth od were  v e ry
evid ent • Partici pants in the the game had access to nore t e c h n i c a l
intor n it tot ’ . th i n is l i k e ly  to  be avail ab le in real s i t u a t io n s .
F u r t h e r , t h e r e  are  p h y s i c a l  t i n t  tat ions on the number of roles that
i ’ t t i  he a cocumodo t ed in a semi no r game . Ce r t  a In  ro 1 t~s , such as
lo c a l , st a t e , and f e d e r a l  po l i t  ic . i l  o tt i c i a l s , were n ecessa ri  iv
simulated. Other  ro les , such as the numerous Navy of f ices that
woo Id h ive been concerned about  t lie damaged ammu n i t  ion carrier in
the Sin Francisco s inti l at  ion , were  combined to  t or 11 i tat t ’  the
c o n d u c t  .. f the  game .

Hi. - to was .1 t endency  among ro Ic p l aye r s  in the simulatio ns to
s hor t e n  event  ari d response times • For instance , f i r e s  t h at  have  the
pot out Ia 1 t o  b u r n  f o r  days wer e ex t  I ngu i shed in the s tm u  t a t  ion in a
m a t t e r  of hours. Moreover , the seminar  s I t oat ion • in wh I ch ro i~’
p i a v er s  ar e  ab le  t o  d i r e c t l y observe ~nd convers e w i t h  one another ,
mak~~ conuntin ic at  ions unr ea  l i s t  I cal v easy , as co mpa red to t h o s e  in
the real world where of fires are t ocat  ed or ross town , telep hone
c i rcu I t s  am , and key dec is ion makers may spend hours  out of t ouch
w h i l e r ave l i n g b y a i r  to  the  scene of the  Inc [dent. ‘flils ease of
c omnun I c  i t ion p roved p roduc t  ive hoc ause  i t  Inc t e a s e d  the speed and
q ua l i t  v of p l ay e r s ’ i n t e r a c t  Ions  .iiid , i l so  far I l i t  at  ed re i t  er a t  ions
of s i m i l a r  s equ ence s  of act  ions • O t h er  osp&’c t ii o f  the art if I cia I
ease of communications were the absence of language problems
a ssoc I i t  i’d w i t h  f o r e i g n  crews and the  speed w i t  hi wh I cli cent act was
es t a b  Ii shied with ot ten—elusive sh ip owner s .

F i n a l  ly , t her e  was a tendency to  dowu p l ay  t he  s ign i  t icance of
gaps in the a v a i l a b i l i t y  of t e c h n i c a l  i n f o r m a t  ion because of the
des i r e  to proceed w i t h  the  game .

L. 
~~ r. ~~~~~~~~~~~~~~ -~~~~~~~--~~~~- 
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The existence of these artificialities need not undermine the
utility of the stud y method , al though a lack of awareness of them
probably would.

Rationale for Choosing Three Specific Incidents for Case Study

The task of choosing spec i f i c  types of marine casualties f o r
case study was ass igned to a planning group of the panel. Several
c r i t e r i a  shaped the choice of specif ic  casualties:

• The case studies were to provide opportunity
fo r  a reasonable and rea l i s t ic  test of an
essent ially comp lete range of required res-
ponses to p lausible incidents.

• Casua l t i es  were to have the po ten t ia l  fo r
disastrous consequences; however , they had
to still be capable of being responded to
and managed.

Although casualties were to be p lausible, the degree of probab ili ty
was not considered to be a factor in select ing the types of inci-
dent s for the scenarios .

Using these criteria , the planning group developed a matr ix of
p lausible  casual t ies  and locations . Then the panel , a f t e r  consider-
ing various combinations of these matrix elements , selec ted the
three casualty situations that best met the above criteria for the
case study.

One case study involved a casualty on the Ohio River in which a
towboat pushing barges of anhydrous ammonia would strike a bridge
abutment near Louisville , Kentucky. This choice was influenced by a
chlor ine barge casualty near Louisville that occurred in 1972.
Because it paralleled a real—life incident , the Louisville game
s imula t ion  was convened f i r s t  in order to test , re f ine , and improve
the pane l’s game simulation techniques. It also was designed to
provide insight Into response to casualties involving hazardous
cargoes tha t  occur on the nation ’s inland waterways.

A second case study centered on a collision between a liquefied
natural gas carr ier and a container ship in the open sea jus t off
Savannah , Georg ia. This case emphasized an assessment of the
capabi l i ty  to salve an LNG carrier , a relatively new type of vessel
and cargo , unfamiliar to many response personnel. The Savannah ease
study was also designed to provide insight into response to
casualties involving hazardous cargoes that occur offshore. The
Savannah area was chosen over other East Coast LNG ports because
panel members were most familiar with its operation. Further , in
the opinion of the panel, the difficult approach to Savannah and the 
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Incident ’s proximity to a population center offered the possibility
of a realistic test of response systems.

In the third case study , a Navy ammunition ship and a bulk
sugar carr ier hypotheticall y coll ided on the lower Sacramento River
near San Francisco Bay . This simulation was set in an especially
comp lex jurisdictional setting. A Navy ship would be involved in a
collision with a private vessel. Emergency forces that wou ld
respond wou ld be under  loca l, state , and federal control. Some fires
would be fought from land by local fire departments; others would be
fought from the water by the Coas t Coard and the Navy. The purpose
of th is case study was to examine the interp lay among government
agenc ies in order to ident i fy means of strengthening emergency
response , and a lso  to p inpo int breakdowns in coordination and other
Institutiona l factors that hampered the response effort. The case
was also designed to provide insight Into response to cas ualties
involving hazardous cargo that occur in major urban port areas.

In combination , the three case studies served their purpose
w e l l , illuminating both the def iciencies and s t rengths of the
response capabilities of American communities to a marine hazardous
cargo disaster.

_ _ _ _ _ _ _ _



THE CASE STUDIES: DESCRIPTION OF THE SCENARIOS AND
CAME SIMULATIONS

I n t r o d u c t i o n

This section describes the scenarios and the course of the game
simulations to support and facilitate an understanding of the
panel ’s ana lysis and recommendations. Detailed supporting
information for each of the cases is presented in Appendix B,
including the scenarios developed by the panel that served as the
ba sis of the game s imula t ions , as well as records of disc uss ions ,
interactions , decisions , and actions as they actually occurred in
the game simulations .

9
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Anhvdrou s Ammonia Barge Casualty
Louisville , Kentuck y

It Is a Saturday afternoon of a Memorial Day weekend , and
thousands of people are attending an outdoor bluegrass concert ~nd
o t h e r  p u b l i c  events occurring along Lo ui sv i l le’s redeveloped
r i v e n  r en t .  S u d d e n l y ,  just of fshore on the Ohio River , a towboat
pushing tour barges of a n hy d r o u s  ammonia  s t r i k e s  a brid ge ab u t m e n t .
The i n c i d e n t  occurs in full view of the throng of holiday makers .

Anhydrous ammonia is a corrosive gas. I t s  vapors are  e x t r e m e l y
i r r i t a t i n g  to  skin and mucous membranes .  S u b s t a n t i a l  exposure  can
r inse c or r o s i v e  burns  or even d e a t h .  The gas is shipped under
compress ion  and refrigeration. When exposed to fire or radiant t~eat , a
pressurized ammonia container con rupture violent lv , releasing t h e
t o x i c  c h e m i c a l .  In l i gh t  (6 mp h )  winds , a sma l l  sp ill covering an area
ot  Ji) f e e t  square  wou ld  r e q u i r e  e v a c u a t i o n  of an area 1, 5 0 0 — f e e t  w ide
for ~ .000 feet downwind t o  p r o t e c t  l i f e .  In the event  of an exp les io n
of a pressurized containe r, the minimu m safe distance from l i v i n g
f r ag m e n t s  wou ld  be .~,O0O f ee t  in a l l  d i r e c t i o ns .  Al though  a w a t e r
spray can d i s s i p a t e  cor ros ive  vapors  in the  event  of a sp i l l , anhvdrou s
ammonia  is w a t e r  so lub l e  and can k i l l  mar ine  l i f e .  If t h e  w i n d  were  to
d i r e c t  .t l a rg e  ammonia  vapor c loud  f r o m  the  s t r i c ken  barge  i n to  the
w a t e r f r o n t  crowds in L o u i s v i l l e , t h e r e  would be many severe injuries.

S te e r i n g  gear f a t  l u re  causes the  c a s u a l ty .  Al thoug h the t owboat
soon r e g a i n s  c o n t ro l , the f o r w a r d  two barges break f r e e .  One of these
ba rges f l o a t s  t owards  the  t a i n t e r  gate * at the  dam s t r u c t u r e  l o c a t e d
less than a m i l e  downstream and goes aground jus t  above the structure.
The o t h e r  barge  p a r t i a l l y  s i n k s  in m i d — r i v e r  d i r e c t l y  o f f s h o r e  f r o m
d o w n t o w n  Louisville. Failure of refrigeration systems on t he  sunken
barge  a l l o w s  the  cold  ammonia t ank  to  warts up. The relief v a l ve  p e r m i t s
a s l ow , but  Ii ig ’~ LV v i s i b l e , release of a poisonous c loud  of anhvdr ous
ammon ia .  This arouses  immed ia t e  p u b l i c  a l a r m  in t he  crowded r i v e r f r o n t
a rca.

In accordance  w i t h  the  N a t i o n a l  O i l  and Hazard ous  Substances
Pollution Contingency Plan (Nationa l tontingencv Plan), the Coas t (kiord
serves as the  a c t i n g  on—scene c o or d i n a t or  of all federal agency res-
ponse actions until the arriva l of t he  EPA r e p r e s e n t a t i v e .  I m m e d i a t e l y
upon  r ec e i v i ng  a radio message from the  towboat Captain , t h e  Coast
Guard i n i t i a t e s  a ser ies  of n o t i f i ca t i o n s  wh ich  inc ludes  the  vessel
owner and concerned f e d e r a l , s t a t e , and loca l  a g e n c ie s .  The news m e d i a
are a l s o  n o t i f i e d  of the  incident , In a d d i t i o n  t o  hav ing  observed i t .

*A tainter gate is a structur resembling a very large bulldozer blade.
I t  is used to  c o n t r o l  and d i r e c t  the  f l o w  of w a t e r  over a sp i i l w o v .
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E t i  lv act ion focuses on not i t  v i n g  a 11 concerned p a r t  ics
mobi l I.’ I ng t or  t lut e ’ lv  t e s  p on s t ’ , and securing a l l  t n t  o nm~i t i on
a. ’ c ess or v t or eva  I n o t  t u g  t e c h n i r i l  OUt1 pub I t  c r i s k  and dt ’ve I op i t i g  a
irsponse p 1 in • t~ii r  dec 15 ( o t t  t h_ i t u t t i s t  ho m ode i mtut ’J t d t e  l v  by  local
pub  i t  c s i t  o f  V t orr .5 in t lie g a me  is who the t t 0 t lose the hi t g~tw iv
b r i d g e  a c r os s  t h ~ i T h i o  R i v e t  u n til all danger I s  p a s t .  A l o g i s t i c a l
p rob I em t h a t  er r  u i s  as .i result of the numerous not i f  I rOt ions t h i t

m-t t he n o d e  is  t he ~a m t t t i n g  of  s w i t r t i K ’ o r d s  at  Coas t 1u i r d  .iu~I Co r p s
ot Eng ineers ~~~~~~~~~~ o f t I ces . Aito t hiet eouuuunicat ions prob lem that
soon devolop s i s  th. imiahi I t t v  ot f ede ’r a l  ag e n c ie s  t o  ~ d t  i s t v  t ime
public demand i_ i s rep resent e~I by t t i e  tited I a and  p o U t  I c i  .ins to know
w h i t  h a s  o c c u rr e d .  Time r e a son  t or  t h i s , as revealed In  the c o u rs e o t
lie gam. , i s  h a t  t r em u eu d o t i s  op .  n a t  I omi a  I dem ands  ar e  p l a c e d oil a

s t a t  I that is not lo rge enoug h t o h a n d l e  a l l  demands  a I mu I t  oneou s  l v .
Au~’ e i u e n g e m i r v  s t a f f  c a l  t ed  In .it the r e g i o n a l  or hmeod quo rters l e v e l
ron  1 LI i to he on t lie sr .‘t t r  t o F m an y  hon i s

At one p ot U t  he s c en a r i o  r t  1 Is on a t o n t i ~ido t o  t ~ U~~hi tlowii
o 1 s .- wl i  e no in  I o t t  i ~ v t I I e . I t  knocks out cotuntun tr ot tons ~ud powe r
S v s t  ems .it id t o r c, ’s Coas t  Cu a r d  omid  Co r p s  of Eng i n eer s  hiec i d q u or t  er s

0 5~~ i t  cii t o em.’ r g e i i c  v p owe t . f l ip  t o r t i a d o  0 1 so d i v e r t s  t h e  ~it  t e n —
I on o I or i i  pub  t i c  s i t  e t v t o n  ces  and po l i t  I r i  1 1 eade rs. l’iie

l o u  i s v  i l i e  Oep .Irt nient  o f  Pith ti c S_ it ~ t v oi_ der s  a ye lu n t  a rv t ’v i cu a t  i on
ot  t h e  r I v e r t  r ou t  a r ea .  l’he g ov e rn o r  c a l l s  out  t h e  N _ i t  t ona l L u m a r d
t o  t . spend  t o  t t ie t o r n a d o  r a s u a  i t  i r s  an d d a m a ge .

u t u g  Ii is t i me • t ( m e  owi~ r o t  r et  r l ov e s  t i e  b a t - ge h a  t h ad
l o t t e d  t wa rd  t ie  t a in t et gate a: t t i e  d~~tu ( and  gr o u n d e d  . I loweve  r ,

.t t t h i t s  p o t  i t t  t h e  s r c i i i r  t o  r a i l s  t or an ~1u’tmon I a  t in k  on li. su n k e n
li _ i t e  to it r e ’ak re.’ and t l o o t  down t I v e t  • I t  i t  rup  t t i n e s  • a mass I ye

ret e.m so of po i~~onou ~ a n h m v  ~l r o u m s  ammon (a  w i l l  oc r  t in  • N o t  i t  I O t t  0 t the
n e e —t  b i t  t u g  t a n k • t h e  Ci t E  gout.’ ~ 

l i v e r  c i o s t ’s t h e  t - .iln t e n g a t e  I n
o rde’ r to s l ow  t he i i  y e n  c u r r e n t  a n d  no so t h i t ’ I ev e 1 ot t lie pool in
whic h the t ank  i s  t b i t  tu g. I’he C~

) E a l s o  no t  if i es t h e  ha rge  owue’ r
hot I t  t h e  t ink should l o dge  at the t _ i i ti t or g a t e , t h e  CiW w i l l

d i r e c t  t t s rentova I I n  o r d e r  t o  s i f  .‘gnard the lock at  ruct tire.
I e cliii  i c i  I discuss I otis ocr tin bet ween t h e  s_i l vo r • the Co tp s • and  t l i t ’

C o a s t  ~ t m i t  d is t o  m o m s  ov a l  l i l ~ le to s e c u r e  the t an k .

~h tee hon i s  hove  e l a p se d  s i mi re the inc (dent or r u t  r red • and an
EPA r e pr e s en t i t  ly e  a r r i v e s  i n  L o t i i s v u l  le . Art t u g  according to the
I n s t  rue  t I o t i s  In t he r e g i o n a l  r e sp o n se  p l iii . t h i t s  rep  resent a t I ~- e
assumes  f l i t ’ r o l e  ot  t h e  o n — s c e n e  c o o r d  ( m i a t  or of f e d e r a  I su p p or t a n d
l. spotis ~’ act t on s  f o r  p o l  i u t  ion  co nt  t o t .  Tlt is p t o d u c e s  c o n t us i o n
inlong of I Ic i a l s  ot those t ederal igettr i r s  a lt e.i~lv at the scene , .ho ,

. m ithi ough not as we 1 p r e par e d  I i i  t i m e  n ech i m i t c - t  o f  t h e ’ r r g t o n m 1
r e s p on s e’ p l i i t  • ar e  s t  I l  I respond t u g  to the enie t g.’nc \
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Considerable discussion in the game is devoted to developing a
salvage p lan for the sunken barge. Some of this discussion leaks
out f ro m the technical teams into the publ ic  arena . Publ ic  exposure
of d issension among the technical team undermines public confidence
in the  solut ions  that  are recommended. On the o ther  hand , the U

b e t t e r  the access that  the media and pol i t ica l  leaders have to
i n f o r m a t i o n , the  more suppo r t i ve  they  are of the  response measures
that must be undertaken.

Ami interesting interp lay occurs In the game between the Corps
of Eng ineers , the Coast Guard , and the barge owner over lega l
r e s p o n s i b i l i t y  f o r  var ious  act ions . The Corps of Engineers can take
r emed ia l  a c t i on  to p r o t e c t  nav iga t ion  s t r u c t u r e s  and to remove
hazards to navigation and the Coast Guard can contain and clean up
pollution and act to promote safety. However, neither agency is
inclined to take direct response action as long as the owner is
known and ac t ing  proper ly , regardless  of the f a c t  that  the agencies
may have much more t echn ica l  response c a p a b i l i t y  than the owner and
nay be able  to respond more readil y to the emergency .

In another branch of the simulation , one of two anhydro us
ammonia tanks on the sunken barge is made to float loose and lodge
against a tainter gate of the dam without rupturing. Discussion
foc uses on develop ing a salvage p lan. EPA representatives , af ter
some deliberation , exp lain that they are more concerned about air
p o l l u t i o n , which  poses a h a z a r d  to people , than water pollution.
F u r t h e r m o r e , in the face  of favorable  weather  p red ic t ions , EPA
scales down the size of the area that they feel should be evacuated.

A salvage plan is f i n a l l y  agreed on. tinder the direction of
the  Corps of Engineers , the tank wi l l  be rolled right—side—up  and
then towed off. A variety of equipmen t , including a crane of
s u f f i c i e n t  size , w i l l  be needed to accomp lish this .  Considerable
t ime is spent loca t ing  equi pment and other salvage assets. The
salvage p lan is publ ic ly presented at a press conference convened by
the  reg iona l  response team.

Salvage of the sunken barge must also be accomp lished. This is
comp licated by frequent shif ting of the barge’s position. The
salv ors recommend del ibera tely dump ing the contents of the remaining
cargo tank into  the river prior to under tak ing  salvage . The owner ’ s
lawyer cautions the owner that deliberate dump ing of hazardous
subs tances Is proh ibited by law. He advises that the cargo not be
released unless and until the government Issues a written order to
do so. At the conclusion of the game simulation , EPA is concerned
that the effects of a massive release of anhydrous ammonia into the
river are not known, nor is information readily available on means
of buffering the release.

41
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L i q u e f i e d  N a t u r i l  Gas Tanker/Container Ship Collision
Savannah , Georg ia

Liquefied natural gas is a compressed gas whIch is transported
at e x t r e m e l y co ld  temperatures (—260°F’t . if released on water it
w i ll float and boil and produce a visible and flammable vapor cloud.
A vapor cloud from an uncontait med release will drift downwind. ii a
source of ignition is encountered, a short , severe fire will consume
the vapor. Flashback along the vapor trail may occur. Vapors that
encounter a source of ignition in an enclosed space may exp lode.
LNG is not a hazardous polluting substance. It Is not harmful to
aquatic life. The major hazard associated with the transport of I~NC
is its extreme flammabilit y , especiall y when a casualty of some kind
has created a large vapor cloud.

In the Savannah simulation , a f u l l y loaded LNC vessel is
inbound to discharge cargo at a receiving facility in the Savannah
area. it is comp lying with Coast Guard arrival procedures for LNG
sh ips , which include vessel traffic control between Savannah harbor
and the Savannah light. Coast Guard regulations require the
presence of an escort vessel , which is on station awaiting the
ship ’s arr ival. However , marine traffic delays and steering gear
failure precipitate a c o l l i si o n  be tween  an o u t b o u n d  c o n t a i n e r  sh i p
and the Inbound INC shi p about nine miles off Savannah Beach , a
heavily populated seashore resort area. The LNG tanker master
immediately proceeds to implement damage control procedures to
pro t ec t  crew and e q u i p m e n t  f r o n t  f i r e  and o t h e r  h a z a r d s .  Coast Guard
personnel  on the escort  boat  w i t n e s s  the c o l l i s i o n  and i n i t i a t e
n o t i f i c a t i o n s  and p r e l i m i n a r y  response ac t ions , as s t i p u l a t e d  in the
regiona l response p lan fo r  p o l l u t i o n  i nc iden t s .  ( Even though LNG is
not a polluting substance , the National Contingency Pla n and
reg ional  response p lans established pursuant to it may be activated
in response to the threat of pollution . In the Savannah game , b o t h
ships c a r r y  some f u e l  o i l , which is a p o l l u t i n g  s u b s t a n c e .)

In the game , the co l l tson  does not cause the  ships  to  lock
together. However , fire breaks out  on the  LNC t a n k e r .  One entire
tank of cargo is consumed in an intense fire that burns f o r
approx imately 15 minutes. The shipboard fire precludes the
format ion of any vapor cloud. The shIp’s sophisticated design and
equipment are effective in confining the fire , although shipboard
primary electrical and communications systems are knocked out.
Until new an”ennas can be r igged , the LNG tanker wi be able to
communicate only via walkie—talkie messages sent to and relayed by
the Coast Guard escort boat. Class A (combustible material capable
of be ing  e x t i n g u i s h e d  w i t h  w a t er )  f ir e s  remain a f t e r  the LNG f i r e
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has burned itself out. The master organizes work parties to
extinguish these fires. Meanwhile , the LNG tanker dr L ft s aground.
The master sets anchor to keep the ship from being fo rced harder
agro und by wind and waves.

The Coast Guard closes down all vessel traffic in the vicinity
of the incident. It requests staff amid material assistance from the
district , and also requests the advice and involvement of the
Superv isor of Salvage, U.S. Navy . The owner has access to necessary
salvage and cargo t r an s f e r  equipment stockp iled in Norfolk , Virg inia
and immediately orders that this be sent to Savannah. A cargo
t r a n s f e r  vessel is also d i v e r t e d  to  the scene. One reason fo r  a
s trong and ear l y response by the owner is that he has developed
corpora te  cont ingency  p lans f o r  an LNC c a s u a l t y  and has sponsored
manpower training programs .

The scenario calls for a 22,000 h p foreign salvage tug
r e t u r n i n g  to  Europe f r o m  a town In t h e  Gu lf of Mexico to no t i f y the
Coast Guard that it is in the immedia te  area and is available to
assist as necessary . Howeve r , cabotage law (46 USC 316) prevents
the use of foreign salvage assets  unless  the Commissioner of Customs
c e r t i f i e s  that  comparab le  domest ic  assets are not available.
Valuable early response time is lost in securing the cabotage
waiver.

The Coast Guard holds a public briefing in the game. Because
the owner appears to be responding properly to the situation , Coas t
Guard operations are in a monitoring and support mode . Contingency
funds for pollution cleanup cannot easily be made available because
no pollution has occurred , althoug h the threat of pollution probab ly
ex ists.

After some t ime has elapsed , the foreign salvage tug prepares
to tow the LNG ship out to deeper water. Technical quest ions that
are raised in preparing for t h e tow , which are not adequately
addressed in the master ’s damage control book or in other contin-
gency plann ing documents , center on how best to de—water and ballast
the ship and how much horsepower will be necessary to refloat the
it. Another question that arises as a result of the towing attempt
is, where will the ship be towed to? A safe haven must be——and
is——found in which to effect cargo transfer and salvage. The safe
haven problem proves politically volatile in the game. Congres-
sional interest in the matter is even expzessed.

The foreign tug successfully tows ~ lme tanker off—ground. The
foreign tug is then dismissed. Attended by smaller  domestic tugs ,
the ship will await the arrival of cargo transfer and salvage gear
before being towed to the safe haven.

Another branch of the simulation exp lores more f ully the
techn ical question of ballasting f or towing, using available domestic
tugs . Since there is less horsepower in the v i c i n i t y  fo r  towing than
when the fo re ign  salvage tug  was present , the  shi p must f l oa t  f ree  of
its own accord , through proper ballasting and offloading of cargo,
before she can be towed to a safe haven. The owner estimates
t ha t  i t  w i l l  take 8 hours to r ig  fo r  cargo  t r a n s f e r  and towing,
and 24—36 hours to li ghter and de—icater the vessel and fill the holds
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with inert gas (equipment for this Is enroute) . The vessel can then
be towed to a repair fac il it y in Norfolk.

In the same branch of the simulat ion , t i m e t a n k e r  owner ’s lawyer
expresses concern about obtaining statements from those involved and
preserving evidence for subsequent legal actions. He suggests that
the Coast Guard convene a fact—finding hearing into the IncIdent
im m e d i a t e l y ,  on hoard the stricken vessel if necessary. Since both
the  LNG master and the Coast Guard object t m  such disrupt Ion , a
hearing will be held in port after the emergency has passed.

The f i n a l  “what  if ” branch of the game simulation starts at the
c o l l i s i o n .  ins tead  of s e p a r a t i n g ,  t ime sh ips  remain locked together
f o r  some t ime . An LNG f i r e  occurs  at t ime po in t  of i m p a c t .  O t h e r
f i r e s  burn  on both vessels. Personnel injuries occur on time container
vessel .  Both shi p s are dead in the  water and drift until running
aground.

The LN C master  wants  to t r y  to break the ships a p a r t .  He
believes that w h I l e  such action would r e s u l t  in a large  f i r e  of shor t
dur it ion , th is is preferabl e to the threat of explos ion  f r o m  gas
entrapment resulting f rom an LNC leak.

In the  shadow oh the  f t  res , the  Coast Guard i n i t i a t e s  a sea rch
and rescue operation to find crewmen who may alread y have abandoned
the container vessel.

The LNC f i r e  soon burns  i t s e l f  out , but  the c o n t a i n e r sh i p burns
out of c o n t r o l .  Coast Guard and other fire fighting equipment in the
a rea is i n e f f e c t i v e  In c on t r o l l i n g  these major vessel f i r e s .  The
most e f f e c t i v e  f i r e  f i g h t i n g  measures appear  to  be those t h a t  a re
actuall y located on the ships——the LNC sh i p f i r e  is broug ht  under
control quickly because  t h e  shi p Is equi pped to t ight It.

The container vessel fire is brought under control and
extinguished after several hours .  D u t i n g  th i s  t ime , the owner , his
salvor , the LNG master , the Coast Guard , and the  Na vy sa lvor  d i scuss
possible  courses of a c t ion .

They decide to t ow  the  shi ps——s t i l l  locked t o g e t h e r — — t o  deeper
w a t e r  b e f o r e  a t t e m p t s  are made to  p u l l  them a p a r t .  Techn ica l
ques t i ons  regard ing  b a l l a s t i n g  f o r  towing  and f r e e i n g  time sh ips  are
discussed in th e  game. The salvage engineer  ca l cu la t e s  t h a t  t he  shi ps
are locked together because the LNC tanker , down by the s t ern , is
impaled on the container vessel’s bow. To separate the ships , either
the container vessel must be ballasted or the LNG tanker must be
lightened. In the midst of the discussions , the container vessel bow
shears off 35 a result of being subjected to the intense cold in the
LNG cargo tank , and the vessels separate of their own accord. At the
end of t he  game simulation , cargo transfer is begun , as before.
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Navy Ammuni t ion  Shi p /Bu lk  Sugar Carr ier  Col l ision
San Francisco , Cal i forn ia

The Carquinez S t r a i t  is located on that por tion of the Sacram ento
River that connects San Francisco Bay, a major urban port  area , w i t h
Su tsun Bay , a relatively undisturbed body of water that provides an
excellent water—fowl habitat. Separating two counties , the Sacramento
R i v e r  is br idged by an interstate highway at the town of Crockett.
In d u s t r y  in the v i c i n i t y  of the Carquinez Strait  includes the Union
O i l  r e f i n e r y ,  the C&H sugar r e f i n e r y ,  a marina in the town of
Crockett , and somewhat f a r t h e r  upriver , Port Chicago , a Navy ammuni-
t ion and explosives port facility.

The rugged topography in the Carquinez Strait area interferes
w ith radio t ransmission. For this reason a bulk sugar carrier , which
in the scenario is pulling away from the C&H sugar refinery pier ,
delays check ing in w ith the Bay Area Vessel Traffic System. As a
consequence , it is unaware that a loaded Navy ammunition and
exp losives ship (designated as an AE) is at that precise t ime being
escorted upriver to Port Chicago and is transiting the Carqtminez
St rait. Coast Guard regulations call for traffic to avoid the AE.
Obscured line of sight in the curved channel, poor radio communica-
tions in the strait , the sugar carr ier’s failure or inability to
reg ister with the Vessel Traffic System, and a sudden loss of power
and maneuverability cause the bulk carrier and the AE to collide. The
AE is holed , incurs some f lood ing ,  and sinks by the bow , whi le  Class
A (combustible materials) fires break out on board. The bulk carrier
also is holed , burns out of control , and leaks large amounts of oi l .

The bulk carr ier is leaking bunker fuel, which has the potential
to form an oil slick that can pollute shorelines and harm waterfowl.
Bunker f uel is also combus t ible, and water may be ineffective in
extinguishing a bunker fuel fire. The ammunition ship is carry ing a
“standard load ” of conventional munitions, ranging from small arms
ammunition to 500—pound bombs. Although the larger explosives are
not transported in a fused , or armed , condi t ion, radiant heat fr om an
ex terna l source such as a ship fire can still ignite the explosive
material. Such spontaneous ignition of explosives in the presence of
rad iant heat is called “cooking off.” One means of c o n t r o l l i n g
cooking off in the presence of fire is to flood the ammunition holds.
A significant cook—off in a congested area would certainly cause
considerab le property damage and ign it e secondary f ires at var ious
points of impact. A major detonation near a brid ge abutment cou ld
even threaten the bridge structure.
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In the game , the  mas te r  of the b u l k  ca r r i e r  radios the Coas t
Guard as soon as the casualty occurs. The AE captain radios Navy
off ices. The Coast Guard initiates a regional response to a
pollut ion emergency, as detailed in the reg ional response plan. The
Navy immediatel y sends assistance from elsewhere in the Bay Area ,
mainly for the stare Island Naval Shipyard .

Fire fighters and police in the t own of Crockett witness the
inc ident , which occurs almost directly beneath the highway bridge.
Pol ice  uni t s  are  d ispa tched  to control  t r a f f i c  on the b r idge .  The
f i r e  depar tmen t  c a l l s  the Coast Guard fo r  more i n f o r m a t i o n .  The
Coast Guard reveals the fact that a Navy AE Is involved.

In the game , the Coast Guard contacts the Navy and requests that
an operat ions liaison and public Informa t ion point of contact be
estab l ished. Because of overlapping responsibilities between the
Commandant 12th Nava l D i s t r i c t  and the Commander Surface Forces
P a c i f i c  F leet , the re  is some delay in ge t t ing  back to the Coast
Guard .  The Coast Guard  decides to let the Navy speak fo r  i t se l f  and
to concentrate on its own immediate problems. However , local and
state response forces are not made aware of the liaison arrangements.
Questions about the Navy vessel are still directed to the Coast
Guard.

Considerable communications difficulties are encountered in the
game in the early hou rs of the response , when the Coast Guard is
trying to obtain information f rom the two ships and local fire and
police departments are attempting to communicate with the Coast
Guard , because there are no commonly held , ded ica ted emergency rad io
t requencies. As a consequence , for some hours the various government
agencies cannot communicate directl y by rad io, until soph isticated
communications gear arrives from the State Office of Emergency
S e r v i c e s  and the  Coast Guard S t r i k e  Team.

In the game , l oca l eme rgency forces respond to the emergency by
c l o s i n g  roads in the  v i c i n i t y  and prepar ing  fo r  any actions which may
be necessary, such as evacuations and fire fighting. They look to
the Coast Guard f o r  t echnica l  i n fo rma t ion  concerning the ships and
the response needed and to the S ta te  O f f i c e  of Emergency Services
(OHS) for coordination of the public safety response.

The AF is hard aground and must await the arrival of Navy
salvage tugs f rom Pea r l  h a r b o r  b e f o r e  she can be towed o f f .  In the
meantime , her condition and the condition of her cargo appear stable.
The bulk carrier continues to burn out of control and leak oil.

In the game , the State Office of Emergency Services asks the
Coast Guard what the primary blast radius would be if the AE were to
explod e. Advice is also sought , on whether or not the town of
Crocke tt should be evac uated, since it would presumab ly be in the
blast radius. The Coast Guard cannot answer these questions, and
there is some difficulty in obtaining this information from the Navy .
Although aspects of this problem can be attributed to the logistical
inability of having all concerned Navy offices represented in the
game simula t ion , the need to have technical information on the
hazardous cargo available In a contingency mode is s t i l l  very
apparent .
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The Coast Guard attempts to locate equipment to fight the fire
on the bulk carrier. The two fireboats owned by the cities of San
Francisco and Oakland decline to participate unless and until they
are requested under OES emergency mutual assistance procedures. Even
then , the decision to send a fireboat outside its jurisdiction would
be at the mayor’s level on an ad hoc basis. All other externa l fire
f i g h t i n g  equipment  is of negligible size and effect. It becomes
evident  in the  game t h a t  the most effective means of fighting the
shi p fires is with shipboard equipment and systems. Of course , this
is impossible once a ship has been abandoned. And in f a c t , the
mas te r  of the bulk  c a r r i e r  soon gives the order to abandon ship.

The Coast Guard tries to determine the bulk carrier owne r’s
intentions as to pollution control. After some discussion , and
against  the advice of his lawyer , the owner informs the Coast Guard
of his intention not to take direct response action. This clears the
way for the Coast Guard to act unilaterally to control and clean up
the po l lu t ion .  The lawyer’s advice on this issue stems f r o m  the f a c t
that  the lawyer feels  tha t  the owner’s ac tion could poss ibl y be
cons t rued  as acceptance of legal and f i n a n c i a l  r e spons ib i l i t y  fo r  the
p o l l u t i o n .  In a c t u a l i t y ,  the Coast Guard w i l l  b i l l  whoever is found
at f a u l t  fo r  the cost of cleanup .

Du r ing this  time , the AR ship has been debarking unnecessary
crew. A Navy harbor tug is due shortly to stabilize the ship’s
pos i t ion , which is very close to a bridge abutment .  Navy divers are
enroute to conduct a pre l iminary  damage survey.

In the game, federal , state , and local response forces establish
command pos ts in the vicinity of the incident. The Coast Guard
obta ins public information assistance from the district level and
technical assistance from the strike team. Arrangements have been
made w i t h  a commercial oil spil l  o rgan iza t ion  to assist in the
clea nup,  espec ially to place booms across the Sacramento River to
keep oil from entering Suisun Bay. A commercial salvor is also
p laced on contract. The Coast Guard’s response strategy is to
extinguish the fire , then off load the rema ining fuel o il to s tem the
pollution .

Afte r six hours of response , the situation in the game is as
foll ows: The AE is aground close to a bridge abutment . Al though the
cargo is stab le at the moment , the Navy considers the situation to be
fraught with hazard and has advised the Coast Guard and local and ’
s t a t e  governments according ly. Abandoned and burn ing out of control ,
the bulk  sugar carrier has drifted several miles downstream and is
now d i r e c t l y  opposite the  Union Oil p ier .  The owner has released his
poll ution control responsibility to the Coast Guard.  The Coast Guard
has contrac ted for assistance from salvors and pollution control
experts. Local fire and police forces , under the coordinat ion of and
with the support of the OHS, have responded effectively. Traff ic and
crowd control operations are in effect. Fire equipment has been
readied and is on standby in the area. Contingency plans for
evacuation are being reviewed and developed. However , as long as the
condition of the AE remains stable, the public safety emergency
appears to be be winding down, with the exception of oil spill
opera tions.
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The s c e na r i o  ca l l s  f o r  the  b u l k  c a r r i e r  f i r e  to burn  i t s e l f  out
after some t ime. The abandoned hulk becomes an obstruction to
nav iga t ion . The Coast Guard asks the Co rps of Engineers  to so
designate and mark the hulk (and thereby acknowledge remova l
responsibility). The Coast Guard also asks the Corps to predict the
movement of the oil sp ill on its San Francisco Bay hydraulic model.

W i t h  the bulk  c a r r i e r  f i r e  ex t ingu i shed , opera t ions  to o f f l o a d
the remain ing  fue l o i l  are undertaken. This may take several days.
The master of the  bu lk  c a r r i e r  and some crew r e t u r n  to the  shi p to
assist as necessary.

The bulk carrier owner’s lawyer advises that the  shi p may be a
c o n s t r u c t i v e  t o t a l  loss (CTL ) ,  a cond i t ion  in which costs of salvage
and r epa i r  exceed the  wor th  of the vessel. Discussion in the  game
on t h i s  p o i n t  b r i n g s  out the various i n t e r e s t s  of the owner , the h u l l
insurer , and the  P & I  (Protection and Indemnity) insurer. The h u l l
insurer would still be liable for the cost of salvage and repair up
to  the  insured value of the  vessel. The P&I insurer  would , of
course , then not be l i a b l e  f o r  wreck removal.  The owner w i l l  base
his decision on market conditions and the cost to him. In the end ,
the bulk carrier is declared a CTL. Wreck removal becomes the
r e s p o n s i b i l i t y  of the Corps of Eng inee r s , which  c o n t r a c t s  f o r
commerc ia l  a s s i s t a n c e .  At some later date , the Corps will bill
whoever Is found  liable for the cost of wreck removal.

Tht’ many legal wrang lings  that  emerged in the course of the’ game
have the  p o t en t i a l  of caus ing  o p e r a t i o n a l  delays  f o r  the sa lvor  and
for government agencies. The sa lvo r  has o ther  problems as w e l l .  11w
strict liabilit y provisions ot the Federal Water Pollution Control
Act , -~ amended , make the  salver  l i a b l e  f o r  p o l l u t ion tha t  occurs
d u r i n g  salvage , even when p o l l u t i o n  occurs in the  course of p revent-
ing additional pollution. Furthermore , the “no cure b e  pa~’”
s tan d a r d  salvage  c o n t r a c t  s h i f t s  any responsibility of the owner to
the saivor. Additionally, i t  t he  salver p e r f o r m s  h is  job but is
unable to deliver the vessel because of pollution or other problems
(the safe—haven problem , for instance), he is not entitled to payment
and will not be reimbursed for his expenses.

At a Regional Response Team (RRT) meeting convened during the
game , the Navy presents a salvage plan which would require’ otfloading
much of the AE’s cargo prior to u n d e r t a k i n g  salvage to refloat the
sh ip. Offloading of cargo is considered necessary to save valuable
ammunition , to reflont the ship, and to lessen the risk of
catastrop hic explosion during salvage. Cargo handling operations
could take as long as 10 days and will require some evacuation of the
town of C r ock e t t  • It may take up to a month  to ref b a t  the  shi p.

Pollution c leanup is also discussed at the RRT meeting. A series
of booms is be ing dep loyed across the river. Information obtained
f rom the Corps’ hydraulic model indicates that there is amp le time to
deploy the booms. State fish and game personnel are setting up b i rd
assistance stations. A NOAA scientific support team is on its way to
monitor environmental effects.

- -~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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The governor  tours  the area.  He is p leased by s t a t e  and local
r espo n se , concerned about f edera l  i n t e r f a c e  wi th  state and local
agencies , and very concerned about the economic and social d isr upti on
that evacuation , accord ing to the Navy ’s p lans , would cause. The
governor  ques t ions  the t echn ica l  j u s t i f i c a t i o n  f o r  o f f l o a d i n g  cargo
pr ier to ref b ating the ship.

In another branch of the s imu lat ion, the bulk carrier burns out
of control as before. However , the fire on the Navy ship is more
significant. Some exp losive material cooks off and causes fires on
shore , inc luding one at the nearby sugar refinery . The highway
patr ol closes the bridge. Based on discussions with the Coast Guard
and the Navy , the State Office of Emergency Services recommends that
the local government order a two—mile evacuation , which is promptl y
acted upon.

The AE has sufF ered significant personnel injuries. Two—thirds
of its crew are ordered off the ship.

The shells and rockets that exp lode spawn fires wherever they
strike on land. These include brush fires , a fire at the marina , and
a fire at  the sugar refinery. The shoreside fire fi ghting effort is
abl y coordinated by the State Office of Emergency Services and is
d irected by the local fire department , in accordance with established
tr aining and contingency p lanning procedures of the OES. The OHS
asks the ’ Coast Guard for assistance in fig hting the dock fires from
the water. The Coast Guard responds that marine fire fighting
equipment is fully engaged fi ghting marine fires. They will respond
t o  shore fires only after marine fires are under control.

W h i l e  the marine and land fire fighting forces are exp loring
the ’fr coordination difficulties in the game, a massive exp losion
oceiirs at the sugar refinery . An entire fire company is wiped out.
An exp losion also occurs on the bulk carrier , and this increases the
rate and amount of oil pollut ion from the vessel. Al though these
events strain the capacity of local fire and emergency fo rces , under
OHS coordination they still respond smoothly to the basic emergencies
of evacuation and public safety , f ire f ight ing, and medical care for
the injured.

The scenario calls for the marine fires to be brought under
control after some time. Only then is some marine fire fight ing
equi pment redirected to shore fires. A Navy inspection team reports
that since a large quantity of explosive mater ial has been destroyed ,
evacuation requirements can be shaved. It is not clear how this
recommendation Is transmitted to local pub l i c  s a f e t y  f o r ces .

As the situation stabilizes , attention shifts to cleanup and
salvage

The game simulation concludes with a look at the purposes and
phasing of the Navy , Coast Guard , and Nationa l Transportation S a f e t y
Board f a c t — f i n d i n g  investigations that  may be initiated. The Coast
Guard i n i t i a t e s  a hear ing  conducted by the Mar ine  Board of Inves t !—
gation , wh ich will concentrate on causes of the mishap. Changes in
vessel traffic procedures could conceivably result. If it is
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necessary to determine culpability of ships’ off icers , separate
administrative law procedures will be initiated. The National
Transportation Safety Board will also investigate the incident. The
Navy launches its own investigations, which will include determining
possible crimina l liability of Na vy officers. At the conclusion of
the game simulation , it becomes apparent that the Navy would decline
to participate in non—Navy proceedings until the conclusion of
internal Navy investigations. This non—participation would stem from
a desire to protect the rights of Navy personnel under the Uniform
Code of Military Justice.

I
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AN ANALYSIS OF RESPONSE CAPABILITIES

Introduc tion

In assessing response capabil i t ies, the panel’s aim was consistent
wi th  the nature  of the stud y method , which allowed only inferences  to
be drawn and avoided definite conclusions. Information developed in
the course of scenario development and the conduct of the game
simulations was rev iewed and analyzed by the panel and observers.
These participants collectively represented the technical discip lines
required for response to maritime casualties involving ship—borne
hazardous cargoes. They included experts in salvage, admiralty law,
naval architecture, hazardous—cargo vessel operations, political
sc ience , mar ine affairs , hazardous mater ials , and ocean engineering,
as well  as a gaming expert and representatives of concerned
government agencies.

In the professional judgment of the panel, certain tendenc ies
that became evident during the case studies are indicative of problem
areas in nat ional  response capabil i t ies .  This section of the report
identifies and describes those problem areas. Recommendations for
specific improvements in national response capabilities are made in
the section that follows it. The problem areas fall into four broad
categories:

• The need for information or action of a
preemptive nature;

• The need to clarify lines of respons ibili ty
for response actions ;

• The need for additional technical knowledge
regarding conditions at the site of the
casualty; and

• The availability of response equipment ,
techniques , and expertise.

As a result of the manner in which this assessment was conduct-
ed, the identification of problem areas and recommendations is
necessarily general in nature. This should not be construed as being
traceable to, or critical of , any par ticipant or organization.

23
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Government Agency Responsibilities and
P l a n n ing for Marine Casualty Response

Cove’rnment R e s p o n s i b i l i t i e s

The f e d e r a l  government ’s majo r  p l ann ing  and coo rd in- it i on  tools
f o r  c a s u a l t y  response are au tho r i zed  by the Federal Water  P o l l u t i o n
Coii tr ol Act , as amended (86STAT8 16). Sect ion 311 of tha t  s t a t u t e
e stablishes the National Oil and Hazardous  Substances P o l l u t i o n
Cont i ngency P lan  (Na t iona l Contingency P l a n ) ,  which is a comprehen-
siv e’ p l a n n i n g  and c o o r d i n a t i o n  mechanism f o r  p o l l u t i o n  inc iden t
response . The Nationa l Contingency Plan becomes operative in
in s t a n c es  where  p o l l u t i o n  has occurred or is threa tened .  The cost of
gove rnmen t  response to p o l l u t i o n  inc iden ts  and c leanup,  which can
i n c l u d e  sh ip  sa lvage and o ther  r e l a t ed  responses to m a r i t i m e
c a s ua l t i e s , can be paid f o r  out of a contingency fund dedica ted  fo r
t h at  purpose .  The f u n d  provides c l eanup  and response funds  w i t h  less
d~’lav and red tape  then  o the r  f u n d i n g  mechanisms .

Whi le  p o l l u t i o n , or the th rea t  of po l lu t ion , o f t e n  is present in
m a r i n e  c a s u a l t i e s , t h i s  is not a lways the  case. This  was p a r t i c u l a r l y
ev iden t  in the  Savannah case s tud y where , a l though the casua l ty  posed
a major  p u b l i c  h a z a r d , po l lu t ion  could not t echn ica l ly  occur  f rom the
LNG cargo because LNG is not a p o l l u t i n g  substance.  Fur the rmore ,
w hat e v e r  LNG was a c c i d e n t a l l y released was consumed by f i r e .  Thus ,
although the Nat iona l Cont ingency  P lan  provides a u t h o r i z a t i o n  and
d i r e c t i o n  to  government  response to p o l l u t i n g  or p o t e n t i a l l y
p o l l u t i n g  c a s u a l t i e s , no s i m i l a r  comprehensive p lan  guides response
t o n o n — p o l l u t i n g  casual t ies, even though a n o n — p o l l u t i n g  mar ine
c a s u a l t y  in v o l v i n g  hazardous  cargo may present  more r isk to the
p u b l i c  t han  a p o l l u t i n g  one.

One problen ar i s ing  f rom the N a t i o n a l  Con t ingency  Plan provi-
s ions  concerns  t h e  delega~~~on of r e s p o n s i b i l i t y  f o r  c o o r d i n a t i n g
f e d e r a l  response a c t i o n s . Accord ing  to the  provis ions of the
p l a n , a

~ 
EPA designee serves as the on—scene coord ina to r  f o r  in land

w a t e r s .  1 In the L o u i s v i l l e  game , however , the Coast Guard C a p t a i n
of the Port was located in Louisville , wh ile the closes t EPA
r e p r e s e n t a t i v e  was in A t l a n t a , Georgia.  At the t ime of the i nc iden t ,
the  t owboat ’s progress was being monitored by the Coast Guard vesse l
t r a f f i c  sys tem.  In a d d i t i o n , both the L o u i s v i l l e  d i s t r i c t  of the
Arm y Corps of Eng ineers and the Coast Guard had some o p e r a t i o n a l
capability in Louisville for responding to the incident. EPA
personnel , on the other hand , were not available in Louisville for
most of the f i r s t  day , and when an EPA r ep re sen t a t i ve  d id  a r r i v e  on
scene , his concerns were not central to many of the technical
emergency response ac t i ons  t ha t  had to be t aken .

Further , the div is ion of respons ibilit y between the U.S. Navy
and the  Coast Guard  is unc lear  to the p u b l i c  and to local  agencies in
the event of collision between a Navy ship  and a p r i v a t e  vessel.  In
the San Francisco  game , the Na vy——appa ren t l y w i t h o u t  c o n s u l t a t i o n
w i t h  Coast Guard r ep resen ta t ives  or o the r  p u b l i c  o f f i c i a l s , and
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w i t h o u t  i n f o r m i n g  the  p u b l i c  of i t s  i n t e n t i o n s — — d e v e l o p e d  and
i n t e n de d  to  imp lement a sa lvage p lan  which  conveyed the impress ion
that the Navy valued the recovery of cargo more highly tha n publ ic
saiety or alleviating traffic disruption .

The potential for administrative conflict between the Navy and
the Coas t Guard is also present when a Navy ship is damaged and
causing pollution. In such a situation , the Navy could take salvage
actions that might cause the Coast Guard to exercise its authority
under pollution laws and redirect the Navy salvage p lan.

In the event of a pollution incident , the Coast Guard notifies
the vessel operator (if known) of his pollution cleanup responsi-
bilities and monitors the operator ’s cleanup actions. The Coast
Guard may respond unilaterall y to a maritime pollution incid~~ t when
the vessel owner is not known or is not responding properly . L In
contrast to the facts of the matter , vessel operators and legal
counsel have been known to construe the Coast Guard’s forma l
notification of cleanup responsibility as a request for admission of
liabilit y for the pollution incident. This misconstruction occurred
in the Louisville and San Francisco case studies. Furthermore , in
the case studies the Coast Guard did not attempt to correct the
vessel operators’ inaccurate impressions of Coast Guard intentions .
As a consequence , owners and operators proceeded very cautiousl y in
their dealings with the Coast Guard and in their response actions.
Valuable response t ime was consumed In unnecessary legal maneuvering
becau se questions of legal liability were allowed to complicate
response to the casualties. Since the Federal Water Pollution
Control Act provides that most vessel owners , as a condition to using
the navigable waters of the United States , give evidence of financial
responsibility to meet the liabilities imposed by the act , there is
no valid reason for either the Coast Guard or the vessel operator to
consider assignment of liability for an incident as a prerequisite
f or incident response.

The Savannah case stud y provided indications that it  is not well
understood or publicized in the marine Industry that the has the
authority to provide salvage services to a private owner. In
instances of compelling urgency, it may be necessary to br i ng a l l
ava ilable resources to bear on a problem as rapidly as possible . The
marine industry needs access to the procedures , ground rules , and
points of contact necessary for obtaining these emergency services
from the government.

The most effective response measures are those that are anti—
cipatory in nature and that prevent further catastrop hic occurrences .
As was evidenced in all the game simulations , current casualty
response mechanisms are activated by cer tain physical triggers , such
as the presence or direct threat of pollution . Thus government
response actions always commence in a reactive mode.

_ _ _ _ _ _ _ _ _  
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Contingency Planning

The Nationa l Contingency Plan , regional contingency p lans
developed pu rsuant  to it , and local disaster p lans ...:e all forms of
c o n t i n g e n c y  pla nning.  The object ive  of cont ingency p la n i i ng is t o
p roduce more e f f e c t i v e  and be t t e r—coord ina t ed  a c t i o n s  in the  event of
a mishap by projecting plausible chains of events and response
actions necessary to control the situation. However , in the event of
an actua l mishap, contingency p lanning is effective only to the
extent that it Is understood and relied upon in the field. The best
way to ensure field—level familiarity with a contingency plan is to
exercise it periodically.

The California Office of Emergency Services (OES) is a state—
level emergency preparedness and response organization. The OES is
the governo r’s staff office for disaster contingency planning,
coordination , and management. It also operates a regional
organization which maintains professional knowledge of local
contingency plans and emergency procedures and provides advice to
local government and other agencies on matters within its expertise.
Additionally, the OES has statutory authority to coordinate state and
local emergency response when ordered to do so by the governor. To
assist in emergency response, the OES owns emergency equipment (such
as fire engines) which is placed on permanent loan to local public
safety forces. In return for such equipment , the local forces agree
to p lace the equipment , fully manned , under the direction of OES
whenever requested. When OES coordinates emergency response ,
individual response units remain under the direction of their parent
agency while their actions are coordinated by OES.

State and local response was most effective in the San Francisco
game . The panel attributes this to the existence of the OES , which
m a i n t a i ns profess ional  knowled ge of con tingency plans. Local pol ice
and fire fig hting units turned to the OES for coordination in the
emergency, and the OES knew how to respond at once. In the game , ti.e
OES was able to focus attention on secondary effects of the c a s u a l t y,
such as onshore fires and organization for evacuation , as well as to
provide coordination and support for the primary response on the
river.

One limitation of regional and local contingency p lanning that
became apparent to the panel is that the local disaster response
p lans that were exercised did not extend to marine casualties. For
example, in the San Francisco game , a l though the Bay Ar ea is the
subject of cooperative emergency response agreements for police
protection and fire fighting, participation of at least one of the
two fire boats in the Bay Area at the time would have been subject to
ad hoc decisions by city governments during the emergency .*

*The decision of the Mayors of both San Francisco and Oakland and the
Oakland City Manager would involve whether or not to honor a mutual
aid request from the OES. 

_ _  _  
_  _  
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The contingency p lanning that does currently apply to marine
casualti es is heavily weig hted towards  p o l l u t i o n  c o n t r o l .  While
p o l l u t i o n  c o n t r o l  is an important aspect of m a r i n e  c a s u a l t y  response ,
it is by no means the only one. Other aspects of contingency planning
for m a r i n e  c a s u a l t y  response i n c l u d e :

Minimizin g public hazard. This can be accomplished by including
possible’ marine casualti es In local disaster p lanning, as has been
discussed.

Vessel Dam~~~ ’ C o  trc~1 and Sa i y~~~~ . T h i s  Is discussed more fully
be low under  “Salvag e.”

l’tarine’ l’r a t t i c Con trol l )u r in g  i n c i d e n t  Response.  One of the
f i r s t  action s th at the Coas t Guard must take in response t o  a mar ine
casua lty Is t~~~ assess its etf ec t on other marin e traffic and take
necessary measure s , such as establishing a safety zone in the
immediate .i rca or even closing down the entire port.

En the c,trrta~ t of hazardous cargoes , the areal extent of
exposure ’ to ha:ird is an i m p o r t a n t  o p e r a t i n g  cc u si der a t  ion.
Acco rd ing l y , vessel t r a t  f t c  coot roi systems and s a f e t y  zones for
h a z ar d o u s  cargo vessels must be designed and operated in a manner
that reflects the vo l u t i l i t y ,  react ivity, or therma l radiation
p o t e n t i a l  of spec i t  ic  h a .’a rd ou s ca rgoes .

In the Lou isvi lle game simulation , the extent of hazardous
exposu re  i n c l u d e d  t h e  irea  in which  anh y drous  ammonia would  have
occurred at  toxi c lev el s . In the Savannah game the concern was the
potent i a l  h e at  tad iat ion i ron an LNG cargo fire. In the San
Francisco game , the  p r t i ; u a r v  b l a s t  rad ius  of the AE and the possible
e x t e n t  of  t he  o i l  s l i c k  were  i m p o r t a n t  f a c t o r s .

In major port a rea s , especiall y those handling hazardous cargo ,
port satety would be enhanced if contingency plans for emergency
vessel traffic control procedures were in existence. These would
include identification of remote and environmentall y tolerable havens
of refuge to which a stricken hazardous cargo vessel could be taken
for cargo ctfloa ding, repair work , or grounding.

Establishing Coordination for Incidents Prior to
their Occurrence

Developing an effective response organization , including
establishing channels of information flow in the early hours of
incident response , appears to be critical to the success of response
effor ts. There are two aspects to this problem: satisfying the
legitimate need of the public and political leaders for information ,
and establishing appropriate operational liaison between involved
agencies.

- - - —‘ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T:_ 
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rn  the U.S. Coast Guard offices of the Captain of the Port ,
public information responsibilities in the event of an emergency are
usually the responsibility of the executive officer , unless or until
a Coast Guard public information support team is detailed to the
scene . This means that in the early hours of inc iden t response ,
establ ishment of good press relations and open channels of conniuni—
cat ion with pol itical leaders may be undertaken without expert
support. The Coast Guard has recognized that public support can be
cr itical to the success of necessary response measures and has
devoted considerable effort to developing public information
expertise. To this end , it conducts training exercises , similar in
some respects to the case study approach of this report, to sens itize
its officers to the public information problem.

Despite strong efforts in this area, a public information void
still tends to develop during the early hours of incident response.
Furthermore , it takes time to focus on exactly wha t kinds of
information must be relayed to the public , while at the same time
safeguarding the confidentiality of technical debate necessary to an
effective response strategy . The case studies provide two examples
that bear on these points. In the Louisville game, divergent
technical viewpoints were exposed to the press. The appearance of
dissension in Lhe technical response team undermined public suppor t
for necessary response measures. In the San Francisco game , those
p lay ing the role of local public safety forces turned to the Coas t
Guard for information art the incident , including data about the Navy
shi p . Meanwh ile , those players who simulated the responsible Coast
Guard officials adopted a policy of not speaking for the Navy at all ,
a decision acceptable to the Navy.

The problem of providing public information in the early hours
of incident response is not amenable to quick solution because it is
so dependent on the sensitivity and awareness of those who are
responsible for it. The Coast Guard’s emphasis on developing this
sensitivity and awareness through training is a major step In the
right direction. Other concerned agencies should consider thi~
approach , along with other approaches to the problem. In this
regard, the panel not-”~ that the Coast Guard has recently extended
Invitations to those agencies that participate in the National
Contingency Plan to take part in its game—simulation training
sessions.

When more than one agency is closely involved in response
operat ions , there  is an urgent need to establish operational liaison
at the earliest practicable time. In the San Francisco case study ,
the Coast Guard requested that the Navy designate a lead office for
response purposes. It took some time to obtain an answer because the
request had to pass through several command levels. As a conse-
quence , timely coordination for incident response was virtually
impossible. The means of establishing operational contacts should be
decided before incidents occur. One method could could be by
memorandum of understanding. The appropriateness and effectiveness
of operational contacts can be tested by means of readiness
exercises.
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Technical In fo rma t ion

Response forces frequently need early access to technical
informat ion concerning ships , barges , hazardous cargoes , and the
availability and location of emergency equipment. Although much
in format ion  on cargo characteristics and emergency equipment exists,
its usefulness to response forces is frequently compromised by lack
of knowledge of how to acquire it or failure to understand the jargon
in which the data are presented. Furthermore , there is no readily
available data bank of ship and barge operational , structural, or
machinery characteristics.

Two excellent sources (among many) of primary data on hazardous
cargoes of a chemical na ture  are the U.S .  C1~ st Guard Chemical
Hazards Response Informat~ on System (CHRIS) and CHEMTREC , a
chemical t r a n s p o r t a t i o n  eniergency center operated by the Manufac-
tu r ing  Chemist’s Association. CHRIS handbooks are available for
reference in a l l  Coas t Guard Marine Safety Offices, and CHEMTREC
information is accessible through most telephones by dial ing 1—800—
424—9300. The Panel expressed two concerns regarding the utility of
these data. The first i~ the necessary simp lification of the CHRIS
Volume I information and the type of information available by
telephone from CHEMTREC. In the absence of an on—scene expert ,
ini t ial  guidance in handling spills must be limited to direc t
admonitions such as: “Wash w ith fresh water ,” “Do not inhale ,” “Don’t
touch ,” and so on. This simplif ica tion or generalization of
technical information to make it app licable to a wide variety of
situations , however necessary , limits its usef ulness in the typ ically
complex circumstances of a hazardous cargo casualty. The second, and
parallel, concern is the unavoidable delay in the arrival of a
qualif ied professional to answer detailed questions on handling
hazardous cargo, lending authoritative support to incident response
decisions that may have been strongly influenced by local wea ther or
site configurations. This delay in availability of technical
information can preclude valuable preventive actions.

With regard to the type of information needed in accident
situations , examples developed In the anhydrous ammonia barge case
include such ques tions as: Wha t happens if liquid or gaseous ammonia
is released under wa ter at a low rate, or at a high rate? In removing
liquid ammonia from sunken tanks, should the ammonia be displaced by
water , air, or some other readily available substance?

With regard to response equipment, each Regional Contingency
Plan developed under the National Contingency Plan contains list s or
inventories of spii1 cleanup equipment, together with locations ,
telephone numbers , and names of contact persons. This information
pertains primarily to equipment for dealing with oil spills. Any
per tinence it might have to chemical spills , fire fighting, or
salvage operations Is coincidental. Some local disaster plans do
include information on chemical, fire fighting, or salvage equipment,
but the degree of coverage varies with the locality .

-- -~~~- 
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The a v a i l a b i l i t y  of in f o r m a t i o n  on vessel characteristics is
l i m i t e d , to say the least. The intormation that exists  Is p r i m a r i l y
o t he~ h ands  ot the  vessel owners. I t s  accuracy  and comp let  eness

varies w i d e l y  w i t h  the owner, the vessel type , and the vesse l ’s age.
O u t s i de  o f requIrements for ships to carry a very limited amount of
Intorma t ton on s t a b i l i ty  c h a r a c t e r i s t i c s  in various emergency
s i t  n a t  ions , t h e r e  are  at p r e sen t  no r e g u l a t o r y  r e q u i r e m e n ts  t or bulk
t~a~ ardotts cargo vesse Is to carry a manual with informa t Eon on vessel
cap abilitie s and suggested actions for response to v a r i o u s  c a s u a l ty
s i t  wit ions. In order  to be use fu l , such manuals would have to he
r o a d i  lv  a c c e s s i b le at Coast Guard off ices in U .S. po r t s  en te red  by
ha:ardo,is cargo vessels and at Coast Guard d i s t r i c t  o f f  ices s e r v i n g
w i t  c i  ways used for t r a n s p o r t i n g  hazardous  cargoes.  Since much
ha: .irdcuo cargo t r a f f i c  is i n t e r n a t i o n a l  ( f o re i g n  I l ag )  in c h a r a c t e r .

1 reo’~ i re’ment f o r  the development of such manua l s could  he most
ci t e~ - I lvi’ lv i mpost’d by an organi zat ion such as the lot cr—governmental
M a r 1 1  inc Consu l t a t i v e  O r g a n i z a ti o n .

T r a i n i n g  and Preparedness

A r , ’ l i t l v e ly  h i g h leve l of t r a i n i n g  and prepar edness  was
app - I rent in the’ case s t u d i e s , espec ia l. ly on the  p a r t  of the  Coast
t : i , i rd , l i i i ’  St a t e  of C a l i f o r n i a , and the LNC i n d u s t ry .

The Coast Guard ’s t r a i n i n g  programs have been described earlier.
They Inc h ide’ a variety ~f case studies , similar in many respects to

hose’ spo nsored by the pane l, to ensure that personne l are famil Iar
w i t h  ce ’i f lt  I ngencv plans • One Coast Guard case’ at tidy , “U t at wiper t

on—scene c o o r d i nat o r s  to  p u b l i c  and p o l i t i c a l  p r es—
su r ea .  S ince ’ the  key to e f f e c t i v e  inc iden t  response is
coot in gon cv  p l a n n i n g ,  and s ince  s u c c e s s f u l  imp l e m e n ta t i on  of a
contingency p l a n  often hinges on the level of familia rity that
pers000e’ 1 have w i t h  a plan , the opening of Coast Guard t r a i n i ng
exerc i se ’s to  o the r  agencies is an encourag ing development.
Sy st e m a t i c  p u r s u i t  of such o u t s i d e  p a r t i c i p a t i o n  wou ld  r a ise  t h e
l ev e l  of awa reness of c o n t i n g e n c y  p lans among response ’ pe r sonne l .
Ou tside  p a r t i H p n t i o n  in Coast Guard t r a i n i n g  exercises  cou ld  also
in sec t needed r e a l i s m  in to  agency t r a i n i n g  programs .

The activities of the California Office of Emergency Services in
orchest rat in g  the  smooth pe r fo rmance  of local  p u b l i c  safe ’ t v I orces in
the’ San Francisco case study was impressive. Besides the coot ingency
p l an n i n g  and level  of t r a i n i n g  and r ead iness  d i s p layed (both due’ at
least in part to OHS programs), OES act ivit los in regard to providing
and coordinating local and state assets and In defusing the polit i c al
Involvement in technical response measures were espe cially
i mp r e s s i ve .

The Calif orn I a OHS is believed t o  be’ the most In l ly JOV&’ I opeci
and ex t en si v e  s tat e  d i s a s t e r  response organi~ :it ion in t h e  11 .5 .  I t

i-i c V re ‘iponse
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I n d u s t r y  per t ormance was st rongest In t h e  Savannah game . Two
f a c t o r s  c o n t r i b u t e d  to  t h i s .  F i r s t , t he  LNG industry has recognized
the  haza rds  and p o l i t i c a l  s e n s i t i v i t y  involved In the transport of
LNG , and as a r e su l t  has inves t ed  h e a v i l y  to  develop sa fe  o p e r a t i n g
procedures , inc l u d i n g  c o n t i n g e n c y  p lans . Second , p a r t i c i p a t i o n  in
the work of the  pane l a f f o r d e d  i n d u s t r y  the o p p o r t u n i t y  to critically
r ev i ew and improve  its own op e ra t  lug  pract i ce s  and c o n t i n g en c y  p lans .

Two l e s sons  may be d r a w n  t rem t h i s  ex p e r i e n c e .  F i r s t , in o r d e r
to respond .11 :i level commensurat t w i t  ii th e ’  r I sks t h a t  accompany
m a r i n e ’ t r a n sp o r t a t i o n  of haza rdous  cargoes , private indust ries and
t r a d e  assoc tat tons need to commi t  t i t emse  iv es  to  d e v e l o p i n g  the sat e~~t
practicable operat ing pract ices that are economicall y feasible with
a v a i l a b l e  t echno logy . These pra c t ict’~ Inc h ide cot-it fngencv p lann ing.
F i n al ly ,  r e g u lar  ex e rc l~~e and c r i t i ca l  r e v i e w  ot c o n t i n g e n c y  p l a n s — —
made possib le in t h i s  case by t he  game exercise——is as i m p o r t a n t  f o r
the pr Eva t i ’ sector as I t  is f o r  t h e  g o v e r n m e n t .

Sa Ivage

Salvage ot both vessel and cargo is in Integral part of response
to mar ne c,tsei ,e 1 t los • In t h e  p resen t  study , ti - its aspect of response
was the one that appeared to he pursued In the most ad hoc manner.
Even in t h e  cas e of t he LNG vessel , wher e ’  t h t ’ owner had undertaken
i ’on t I nge’ncy p lanning as one’ ;lspec’ t of systems development , 1 1-ic e ls e
s t u dy  i n d i c a t e d  . td d i t  t o n a l  improveme nt s  t h a t  c ou l d  be made to
facilitat e cargo and shtçi salvage.

As d i sr e i sc e d  e a r l i e r , manuals spec i t  i ca  l i v  devoted t o h i t ’
d e t a i l s  ot salvage and casualty response do not exist I or the over-
wh elming  m a j o r i t y  of hazardous cargo vessels. The o n l y  r e q u i r e m e n t
in this area Is a U. S. Coast Guard rule that cert It Icated vessel s~
must carry on the  b r i d ge at all t Imes certain information necessary
to c a l c u l a t e  the  stability and other charact eristics of the vessel
under  var ious  c on d i t i o n s .  This  i n f o r m a t i o n  does not  in any  sense
c o n s t i t u t e  a manual  t ha t  d e t a i l s  equi pment handling procedures and
other step—b y—step act ions for eme’rgency response’.

The p r e p a r a t i o n  of m a n u a ls  on sa lvag e  and casualty response can
be undertaken for a part icular vessel at any t ime’ from design  co nce p t
through any stage’ of operation, ideal ly, however , this preparatIon
should be preceded by consideration of salvage and casualty response
procedures as an integra l p a r t  of vessel des ign  and c o n s t r u c t i o n .
Manuals , equ ipmen t , and o the r  specia l  provisions developed tot
salvage ’ and casualty response shoti  Id be submit It’d to operationa l
tests t o  assure t he i r  adequacy under  emergency c o u d i t  i ons • in t I i  is
regard , the case s tud y approach emp loyed by t h e  panel eaii he valuable
in both the basic design and operational testing phases. Iluring
s cen a r i o  p r e p a r a t i o n  fo r  t he  LN G I n c i d e nt  and in t he  game i t s e l f ,

*V esqt .lq t ha t  have been inspec ted  and awarded  a c or t  if icat e b r
comp I I  . in i  0 w I t h  s,if et v equ i pmt ’nt m d  t n t  ormat  ion requ I r t ’ment  a
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certain types of equipment on the LNG vessel appeared to be
candidates for Improvement .  These included cargo o f f l o a d i n g  pumps ,
emergency s team and power genera tors , b a l l a s tin g  valves , towing
harnesses , emergency radio equipment , and deck h a n d l i n g  gear f o r
bringing special equipment aboard the vessel. One special concern
was the  p robab le  pe r fo rmance  of t h i s  equ ipmen t  a f t e r  the  LNG
c a s u a l t y .

In add i t i on  to vessel equipment  and procedures , o ther  measures
t h a t  would f a c i l i t a t e  salvage are of concern . These i n c l u d e  avail-
ab ility of inventories of shore—based salvage—related equi pment , as
discussed under this section on technical information , and tdent i—
l i ca t i on  of havens where damaged vessels (sometimes with temporary
repairs or patches) can be towed for comp lete cargo offloading and
prepar ation for permanent repairs . Because of the hazards Invo lved
in these opera t ions , such havens must  be as ph y s i c a l l y  I so l a t ed  and
environmentall y acceptable as practicable.

Technical information is needed to support decisions on thy
necessity of conducting hazardous cargo transfer and salvage
ope ra t ions  prior to moving a vessel to a safe haven f o r  o f f l o a d i n g
and t empora ry  r epa i r s .  This ques t ion  arose In connec t ion  w i t h  the
decision in the San Francisco game to comp l e t e l y  o f f l o a d  the  Navy
ammunItion ship at the scene.

Quest ions  of equi pment a v a i l a b i l i t y  and cont ingency  p l a n n i n g  f o r
salvage , inc lud ing  the  pos s ib i l i t y  of supporting development of a
des igna ted  f l e e t  of rescue tugs with deep—sea towing capabilit y , are
p a r t  of a more comprehensive problem: the need to i n i t i a t e  and en—
courage th e ’  development of more responsive salvage capabilities. A
responsive salvage c a p a b i l i t y  requ i res  t imel y access to many kinds of
very  expensive  equipment  and spec ia l ized  technica l  knowledge . Because
of i n f r e q u e n t  use , p r i v a t e  en te rp r i se s  have t rouble  j u s t i f y ing— —not
to mention paying for——such a state of readiness. There are two
comp lementary  approaches to resolving th i s  di lemma . In ma jo r  por t
areas , i ndus t r i e s  can band toge ther  to form cooperative salvage 

16associations similar to existing oil spill cleanup cooperatives.
Another mechanism would be increased use of retainer contracts by
i ndus t r i e s  wi th  p a r t i c u l a r  salvage problems , such as those engendered
by hazardous cargo transportation. The purpose of the retainer
con t r ac t s  would be to ensure that necessary equipment is available to
tackle hazardous cargo and other salvage situations .

The salvage indus t ry  also faces a number of legal  b a r r i e r s  to
responsive and e f f e c t i v e  pe r fo rmance .  These inc lude  p r o h i b i t i o ns
against deliberate dumping of hazardous cargo even in extreme
emergencies; contractual arrangements which make salvors liable for
p o l l u t i o n  tha t  occurs incident  to sa lv ing ;  and r e s t r i c t i o n s  inheren t
in the cabotage laws. Another comp lication inhibiting to salvors is
the no cure/no pay concep t of ten used in the salvage indus t ry , which
w i l l  be discussed below .

The Federal  Water  Po l lu t ion Control  Act p r o h i b i t s  any d i a —
charge ’  of o i l  or hazardous  substances in the wa te r s  of the
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U.S. and imposes stiff penalties fur such actions .17 Sect ion
311(d) of t ha t  act empowers the government to coordinate response
efforts or to remove a vessel in the event of a substantial pollution
threat resulting from a maritime casualty. The Louisville case study
revealed that it remains unclear whether any exceptions to these
r ei les  would be allowed. A close examination of the lega l situation
could provid e’ g r o u n d s  on w h i ch  to  bo se such except  Ions .  For examp le’,
lega l except ions could well be In order it jet t ison Ing cargo were’ the
only way to lessen public risk f r o m  and exposure  t o  a hazardous cargo
(or to save’ a vessel) • and the responsible government agency recom-
mended or concurred in the owner ’s act ion to jett tsoi . To gu i de
dec is i - ins in this area , any torma 1 government provis Ion [or  o t t  I —

soning cargo w i t h o u t  i n c u r r i n g  c i v i l  p e n a l t i e s  or l iabilit y tor
c l e a n u p  costs  would  have to include c r i t e r i a  t h a t  balance public
hazard  and p ro tec t  ion , vesse l  and personne’ I s a f e t y , and  env I re’umt’nt a 1
protect ion. The p r o v i s  ion would a l so  tie~ d to inc hide pe ocedures for
o b t ain in g  t tme’ly dec talons to support a rap id r esponse  t o  emer gei - i—
c ies.

When salvage operations are’ c o n t r a c te d  f o r  en a no cu r e / n o  pa y
basis , unless the salver completes the job that he has been hired for
he j~ ent it hem] neither to a 1 e’e nor to  re’ t m h m i r a e m e n t  f o r  t h e  heav y
expenses incurred. This is c o l l o q u i a l l y  r e f e r r e d  to as a “Lloyd ’s
Open Fe rm” c ont rat ’ t . The’ arrangement dot’ a not t ~mk e account of m ode’ rn
commerc i z t  I rea [it ies • Unde’ r the no c u r e/ n t - i  p~iV concept • t h e  sa l ver
is 1 iah it ’ for any pollution t hat may occur wi-i ti e a vessel is under
h i s  control ; y e’ i t  is the  owner who carries Pi I and ot ht’ r I usti rauce’
to  cover p ci  lu t  ion costs  • * In time ’ I rome ’ o f ret t’rt’n(’t’ wIt hin whIch th e ’
salvor  opera tes , I t  Is unr ea  l i s t  i c t o  r e q u i r e’ t h at  he be I Ioh le  f o r
p o l l u t ion .  Under  these t e rm s , no salver wil l  work on m marine
c a s u a l t y  in which  there  Is any threat ot substantial pcI hit ion.

Another  anachronism ot the’ no e tire i no pay cone opt was ~xp~ se’d in
the  Savannah case s t u d y .  The sa l v e r  p e r f o r m e d  h i s  work and was ready
to de l i ve r  t h e  s t r i c k e n  s h i p  hu t  i t  was  t ea red t h a t  no p er t  w o u l d
accept  a damaged hazardous  co rgi ’ ~‘esse I .  The p o l i t I c a l  imp I t  c at  Ion s
of provid Ing a haven Were’ too great  . Unable’ t e del I vt’r the ~‘esae I
the so l ver  had  not compl et ed  t 1 ’  j ob  accord tug to the gt’nt’ra I lv
accepted  te rms  el t h e  no cure / no p m v  ceiu’ t’p I • a nd t h u s  was io
ent  i t  led to h i s  t O t  or re’tmhu tse’me’nt t eu his e’xpe ’nse’-;. Fur l tii ’rmer&’
he was temporarily encumbered wit ii (lit’ damaged ve’s~ 01. Al I hougl th is
aspect of the sate haven problem was qu ick l y aol vt in the Sm vaim u hi
case s t u d y ,  t he  prob l em I t  ~~t ’ I t  i s  i oa I • t in I L~ M S S i  I o h~~v~ us are
Ident  if  led and approved  b et  ore ’ t ht’v a i t ’ needed , t li t ’ p oblem w i l l
cont inue t o  occur .

*P~ I — “ P r o t e c t  Ion and I n d e m n i t y ’’— — r ’  t e t a t o  a I ~‘rm et e’t’ei~t’ tOt iv.’
m a r i n e  i n su rance  t ha t  re imhur st ’s  t i l t ’  stu t pt~wut ’i t ci payment a he’ may he
required to make t inder  app 11 t’ ah le  1 m w  :1 c i a  t u g  out  of  var  t o n ,  pi~ss lb  I t ’
cont I ngenc ies such as s p i l l  c I ean tip  , wi ock r t ’ini v .l I • so I v.igt’ , i t t ’s t i - i
and personal  i n j u r l e n , p r ope r t  v damag e , et .‘.
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The present no cure/no pay contractual basis of the salvage
industry, then , prov ides an inadequate and inappropr ia te mechanism for
modern salvage work . Wi thou t  modern iza t ion  of these c o n t r a c t u a l
foundations , there w ill be no incent ives f or the conduc t of salvage
work .  The pane l’s concern here is that the outmoded contractual
system has the potential to inhibit salvage work in hazardous and
p o l l u t i o n — p r o n e  s i t ua t i ons.

The so—called Cabotage Law (46USC316 ) is another source of legal
frustration for salvage operations because it creates operational
delays. This law is protectionist legislation which prov ides that no
foreign salvage equipment may be used in U.S. waters as long as
comparable domestic equipment is available. Under its terms govern-
ment permission , granted only upon proof that no U.S. salvage
equi pment is avai lable , must be obtained before  fo re ign  salvage
equipment can be employed. The Cabotage Law is administered by the
U.S. Customs Service, wh ich rel ies on the techn ical adv ice of th e
Coast Guard and the Office of the Supervisor of Salvage , U.S. Navy .
As the Savannah case study revealed , even tho ugh fo re ign salvage
equipment may be close at hand , considerable red tape and delay may
be encountered in obtaining permission to use those salvage assets .

• Delay can be minimized through effec t ive administration of the law,
including public identification of an authority responsible for
cabotage waivers.

The smooth and efficient conduct of salvage operations is
vulnerable to delay and interruption from a variety of other legal
and administrative causes. Foremost among these is occasional
inability to identify the agency or authority that is authorized to
c o n t r a c t  f o r  salvage in a p a r t i c u l a r  emergency. This problem arises
when responsibility for salvage operations shifts between the owner
and the government (the Coas t Guard, Army Corps of Engineers or the
Navy), depend ing on the circumstances. The problem is aggravated when
the owner ’s financial Interest , as represen ted by his insurance ,
s h i f t s  f r o m  the hu l l  insurer to the P&I insurer  in the event t ha t  a
vessel is declared a constructive total loss, wi th salvage and repa ir
estimates exceeding the ship ’s market value.

Mar ine Fire Fighting Capability

There appears to be a dearth of marine fire fighting resources
in port areas. Furthermore , marine fire fighting is not well
coordinated with land fire fighting and disaster response efforts.
The lock of coord ination makes por t areas par ticu larly vulnerable to
the conseq uences of poorly executed response, because f ire f ight ing
equ ipmen t can occas ionally be used to f i ght both land and mar ine
fires. Without prior guidance as to allocation of assets , uninf ormed
technical  decisions wi l l  almos t cer tainly be made.
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In the Savannah game simulation , no available fire fighting
equipmen t had anywhere near the capability necessary to f i g h t an LNG
f ire. In the San Francisco game simulation , mar ine fire f ight ing was
conducted without coordination with onshore fire fighting efforts.
When requests were made for coordination and backup , the Coast Guard
responded that its equipment would be made available for shore fires
only after marine fires had been brough t tinder control.

Even though it is statistically likely that marine fires will
become more numerous and severe , equipment and programs for
responding to them are being cut back. Only 17 of the more than 460
commercial ports in the U.S., which include some 80 ocean ports ,
main ta in  any m a r i n e  f i r e  f i ghting capability, and this capab ility is
supported with local funds, In this era of tight urban budgets ,
marine fire fighting assets are often being sharp ly cu t back , as the
table shows.

TABLE I

OPERATING FIREBOATS IN SELECTED PORT CITIES

Peak S t reng th  Curren t  S t rength  (1979)

Boston 3 2
New York 10 4
Long Beach 7 7
San Franc isco Bay Area 2 1
Ph ilade lphia 2 2
Seattle 2 2

Source: Panel on Response to Casualties Involving Ship—Borne
Hazardous Cargoes

Marine fire fighting has traditionally been treated as a port
city responsibility. There are no Coast Guard , Maritime Administra—
tration , or other government programs available to support the
development of marine fire fighting capability. Further , in the
development of regional and local disaster contingency p lans , there
are no requirements to coordinate an area’s mar ine fire f ighting
capab ility. Hard—pressed by financial limitations , many port cities
have wielded the budget axe against marine fire fighting because it
is an expensive operation that is rarely called upon. The risk of
serious marine fires is also increased by the trend to relocate bulk
cargo facilities in ports outside of urban areas; these areas may not
have the tax b’se to support an adequate incident response
capability.

Public decisions to cut back marine fire fighting capability in
the face of increasing public hazard from marine fires must be
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considered false economy . Since cities apparently can no longer
afford to provide adequate marine fire response capability ,
al terna ti ve means of suppor t must be cons idered if such a capab ility
is to be maintained. This could take the form of direct federal
entry into the field or the creation of tax incentives (possibly
coupled with regulatory requirements) for the private sector to
provide its ow-n marine fire fighting capability whenever private
operations create public risk.

Communications

There are two aspects to communications in incident response.
One concerns establishing lines of informa t ion f low between the
owner , government agencies , and the public .  This has been discussed
above under the sec t ion “Government Agency Respons ib ilities and
Planning for Marine Casualty Response .” The other aspect of communi—
ca tlons  is more mechanical and deals wi th  the adequacy of available
communications gear and motif icaticm n procedures.

The n o t i f i c a t i o n  of all  concerned par t ies  that must occur at the
time of a marine casualty was well handled in each of the case
studies. In the National Contingency Plan1 a n o t i f i c a t i o n  list is
appended to the regional contingency plan ,’9 with names and tele-
phone numbers of all contacts in federa l, state, and local agenc ies
who should be in formed.  It is a credit  to the agencies involved that
th is extensive notification can be conducted as a matter of routine ,
without extensive procedural delay.

Aft er notification has been made, however, communications
problems may beg in in earnest. The San Francisco case study dra-
mat ically brought out the fact that different agencies communicate
on d ifferent radio frequencies. There is no commonly held frequency
dedicated for emergency use. Thus in the game, until costly emer-
gency communications gear was provided by the OES and the Coast Guard
Strike Team, local public safety forces had no way of establishing
open radio contact with the Navy and the Coast Guard. This communi-
cations barrier contributed to the lack of coordination between land
and marine forces that characterized the San Francisco case study.

The technology fo r  a commonly held , dedicated emergency communi-
cations frequency in port areas is readily available. Establishing
It would require regulatory action and installation of the necessary
hardware.

Emergency situations also stress available communications
systems, so that messages are not as easily passed as usual. The
importance of telephone lines and other facilities dedicated for
emergency use and operated by trained personnel cannot be overem-
phasized. Also , in the event of physical damage to communications
systems , it is important that alternate backup communications
systems be readily available. In the Savannah and San Francisco case
studies , physical damage to vessels knocked out communications gear.
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For some time, the only means of ship—to—shore communications was via
hand—held radio. AU messages had to be relayed by a Coas t Guard
escort boat. In Louisville, a tornado interrupted telephone
communications.

In each of the game simulations, then, the need became evident
for communications networks that can survive the possible damage and
the vastly increased demands created by a hazardous cargo disaster.
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FINDINGS AND RECOMMENDED ACTIONS

Genera l Findings

Analyses of possible problem areas that  were i d e n t i f i e d  in the case
studies and in pane l deliberations were presented in the preceding
section of the report. These analyses indicate tha t , a l though there
is national capability to respond to most marine casualties involving
hazardous cargoes , some important aspects of response require
attention and improvement.

This section of the repor t  synthes izes  the resul t s  of the
analyses and recommends specific actions. These are presented under
headings denoting the various organizations and governmen t agenc ies
that should undertake the actions. Some of the recommended actions
may require legislation. Other recommendations which pertain to
vessels should be brought to the attention of the American Institute
of Merchant Shipp ing, the Inter—governmental Maritime Consultative
Organization, and the Internationa l Chamber of Shipp ing (the latter
two because much of the marine ~ransportation of hazardous cargoes is
done by foreign flag vessels).2

Recommended Act ions

Recommendations to Indust ry

Hazardous—Cargo Shipping lndustry The panel noted that the LNG
branch of the marine transportation industry appears to have a high
level of casualty response capability. A similarly high level of
capability needs to be reached by other elements of the marine
t ransportat ion indus t ry  involved in the t r anspor t  of hazardou s
cargoes.

The panel recommends that the indus t ry :

1. Assemble selected technical information necessary for
casualty respons e concerning vess els des igned to carry
bulk hazardous cargoes. This should include descrip—
tions of vessel charac ter isti cs and conf igura tions as
well as details of emergency systems. The informa-
tion should be available on board bulk hazardous
cargo vessels. It should also be filed at the Coast
Guard Captain of the Port Office for the principal ports
of call of each vessel. If a standby or contingency
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contract exists between the carrier or cargo owner
and salvage firms , the material should also be on file
with those firms.

2. Consider casualty survival and salvage , as well as
damage control, in the design of bulk hazardous cargo
vessels and equipment. For instance, the design work
shou ld include sys tems analyses that consider the
casualty integrity of such items as piping systems
essential for survival and damage control, emergency
power , communications equipment, etc.

3. Prepare specific salvage and casualty response manuals
for each bulk hazardous cargo vessel. These manuals
should comp lement currently required documentation of
stability and other characteristics. The shipping
industry should enlist the aid of professional salvors,
des igners , and naval architects in the preparation of
these manuals to make certain that they contain ade-
quate and clearly enunciated “how to do it” instruc-
tions for the necessary actions.

4. Exercise, at regular intervals, salvage and casualty—
related equipment such as off loading pumps, emergency
power systems, towing harnesses, etc. under simulated
emergency conditions to assure their adequacy when
needed.

5. Consider the use of contingency salvage contracts
and casualty response cooperative groups (similar to
present oil spill coops) to encourage effective res-
ponse capability .

6. Work together with insurance and salvage industries to
modernize financial and legal arrangements in the sal-
vage industries.

7. Consider using casualty response scenario preparation
and game—simulation exercises, in addition to conven-
tional systems analysis techniques, in designing
hazardous cargo vessels and in operational readiness
testing of the vessels and their personnel.

8. Urge that coastal and inland waterway operators con-
sider adapting these recommendations for vessels and
barges transporting hazardous cargoes.
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Hazardous Materials Industr_y The principal sources of informa-
tion on the characteristics of hazardous material cargoes that the
panel encountered in its work were the Manufacturing Chemists
Association’s CRE)ITREC (Chemical  Transportat ion Emergency Center)  and
the U.S. Coast Guard’s CHRIS Manual (Chemical Hazards Response
Informat ion System).  In both cases , it appeared that the data were
extensive , accurate , and readily accessible. The panel was
concerned , however , that the in format ion  on hazardous ma te r i a l s  that
is easily avai lable  is o f t e n  too general ized to be u s e f u l  in inc ident
response. Also , it is d i f f i c u l t  and o f t en  impossible to locate on—
sc ene profess iona l  ass is tance w i t h  experience In hazardous m a t e r i a l s
handl ing  and emergency a c t i o n .  This ass is tance is needed early In
the casualty response.

The panel recommends that manufacturers of hazardous materials
continue t o  work w i t h  CHEMTREC , CHRIS , and other systems to develop
more specific hazardous materials handling and incident response
information and to improve systems for factoring sophisticated
technical information into incident responses.

Salvage Industry Most areas of concern noted by the pane l
appear to be beyond the control of the salvage Industry acting alone.
As noted in the  panel ’s r ec omme n da t ions  to  the shi pp ing i ndus t ry ,
however , there are areas where cooperative efforts between the two
groups would be of value.

The pane l recognizes the advantages of j o in t  e f f o r t s  between the
sal vage indus t ry  and the government for  cont ingency p lann ing ,  k eep ing
abreast  of innovations in transportation systems and techniques ,
reviewing and planning response to hazardous cargo casualties , and
develop ing inventories of appropriate salvage equi pment. While these
c a p a b i l i t y  improvement objectives may be difficult to achieve , the
panel recommends that , in trying to attain them , the Navy and
Coast Guard tap the resources and expertise available through
industrial trade associations and professional societies.

Recommendations to the Federal Government

As noted , government response to marine hazardous cargo casual-
ties where pollution has occurred is made considerably more effective
b y the  provisions of the National Contingency Plan. However, the
plan does not cover response to casualties in which pollution has not
occur red or is not threatened.  It should be noted that  there is no
coun te rpa r t  to the Na t iona l  Contingency Pla n fo r  coord ina t ing  a
r esponse to haza r d ous car go casua lties in which pollution has neither
occu rred nor is threatened.  Author iza t ion fo r  government in tervent ion
or assistance in non—polluting marine hazardous cargo casualties is
neither well—known nor clearl y understood.
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The pane l recommends that:

I. The v a r i o u s  f e d e r a l  agencies t ha t  would  be invo lved
in the  response to n o n — p o l l u t i n g  hazardous cargo
casualties* take steps to clarif y and publicize the
circumstances under which their intervention or
ass i s tance  is a u t h o r i z e d .

2. The Coast Guard , as lead agency ,  develop and support
w h a t e v e r  leg i s l a t i v e  a c t i o n  may be required to
au t h o r i z e  government  a s s i s t a n c e  in n o n — p o l l u t i n g
hazardous cargo casualties.

3. Agencies i nvo lved  in c o n t i n g e n c y  p l a n n i n g

a) Pay greater attention to the salvage and
damage—limiting aspects of casualty response;

b) Consider establishing a common frequency
dedicated emergency radio network for use in
major casualty response activities ; and

c) Imp lement the actions recommended in this
r epor t , i n c l u d i n g  modif y ing cont ingency  p lans
as necessary.

-4. The use of game s imula t ions  or s im i l a r  a c t i v i t i e s  be
be encouraged to:

a) Improve overall contingency p lanning;

b) Increase the level of training and contingency
plan  f a m i l i a r i t y  on the par t  of local personnel;

c) Increase general local awareness of possible
secondary disaster effects such as the suga r
ref inery fire in the panel’s San Franc isco case
study;  and

d~ Improve the mechanics and procedures f o r
satisf ying the information interests of the
public and publ ic o f f ic ials in casual ty
response activities.

*The p r i m a r y  agencies i den t i f i ed  as being responsible fo r  p lanning
in the N a t i o n a l  Cont ingency Plan are the  Depar tmen t s  of Transpor-
t a t i o n , Defense , Commerce , I n t e r i o r , and the  Env i ronmenta l  Protec-
t ion  A g e n c y .
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In particular , the Coast Guard should expand its 8imulation
exercises and open them to other agencies and industries involved in
emergency response. In add ition, other agencies with s ignif icant
responsibilities in emergencies should use simulations In the
development and testing of contingency plans and for training and
preparedness assessments.

Further recommendations , a im ed at the spec if i c  agenc ies who
would deliberate and act on them, are discussed below.

National Response Team The panel noted several ways in which
the Nationa l Contingency Plan should be updated and improved. It
recommends that the National Response Team immediately review the
app licability of the plan , which applies to all pollution incidents,
to the specific need to respond to marine casualties involving
hazardous cargoes. This review should consider not cnly the present
report , but also such materials as may be found in accident reports
prepared by the Coast Guard Headquarters Marine Safety Office and
Nationa l Transportation Safety Board. Specific topics for review
should inc lude , but not be l imited to , the following suggestions:

1. Regional Response Team (RRT ) activities and
on—scene coordination in marine casualty
situations should always be directed by the
Coast Guard, without regard to whether the
inc ident occ urs in offshore , coas tal, or
inland waters.

2. When more than one agency is involved in
response operatio~ts, a- central pub lic infor-
mat ion po int of conta~ct (PlO) should be
established. Contint ity in PlO functions
should be maintAined even if opera tional
responsibility is shifted from one agency to
another.

3. The various agency points of contact listed
in the notif ica tion annexes to regional
response plans should be reviewed to assure
that these points of contact understand their
roles and responsibilities .

U.S .  Coast Guard The panel noted that  the Coast Guard has
relatively strong training, contingency planning, and incident
response programs . 
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The panel did note some areas for improvement , and recommends ,
that the Coast Guard:

1. Assert authority over civil—sector salvage
functions of the U.S. Government , including
m ar s h a l l i n g  U .S .  Government ( i n c l u d i n g  U . S .  Navy)
salvage equipment for civilian incident response
and directing salvage assistance whenever
appropriate.

2. Develop clear and unequivocal criteria and
procedures to enable Coast Guard authorities to
take unilateral preventive actions in pollution
and salvage emergencies whenever the need
becomes apparent.

3. Take particular care when vessel operators are
notified of their pollution control responsibil-
ities to explain that acceptance and exercise of
pollution control responsibilities is not
equivalent to acceptance of liability f or a
pollution incident. Furthermore , ship operators
should be informed that the only cr i te r ion
for determining whether the government will take
unilateral action will be whether or not the
owner is taking proper action . 

-

4. Develop and maintain lists of casualty—response
and salvage—related equipment similar to the
sp i ll cleanup eq uipment lists that are annexed
to reg ional contingency p lans of the Na tional
Contingency Plan.

5. Encourage , support , and subsidize ( i f  necessary)
the development and maintenance of a fleet of
“rescue” tugs with automatic towing winches that
will be readily available and strateg icall y
located for assistance in marine casualty
response activities in U.S. coastal waters.

6. Encourage and support improved marine fire
fighting capabilities in major ports.

7. Maintain files of selected technical Informa-
tion on vessel and equipment charac teris tic s
for selected bulk hazardous cargo vessels at
each relevant Coast Guard Captain of the  Port
Office (see Recommendation #1 to the hazardous
cargo sh ipp ing industry).
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8. Extend CHRIS information capability and develop
systems to deliver technical information that
may be crucial to hazardous cargo incident
response in time to support emergency measures.

9. Require the preparation of salvage and casualty—
response manuals for all bulk hazardous cargo
vessels that enter U.S. ports.

10. Develop guidelines for applying the concept of
triage* to emergency response situations, ena-
bling a 8hip’s master, salvage master, or
responsible government official to exercise
greater freedom to waive legal requirements and
exercise on—the—spot judgment as to the best
course of action in emergency response. Such an
application of the triage concept would minimize
pollution or public danger from hazardous
cargoes, while freeing the decision—maker from
the fear of incurring unwarranted (albeit legal)
financial or other liabilities.

11. Include industry and government agency repre-
sentatives in its game—simulation activities
for training, contingency planning, and inci-
dent response.

U.S. Navy The panel’s major concern with Navy response
activities were in the area of responsibility and authority. In
addition to pertinent recommendations made elsewhere, the panel
recommends that the U.S. Navy:

1. Clearly define, in consultation with the Coast
Guard, its operational responsibilities for
response when a naval vessel is involved
unilaterally in a marine casualty and when a
commercial vessel is also involved. This
definition of responsiblity should cover
situations in which the National Contingency
Plan is and is not activated. Security

*Triage is a system of assigning emergency operational priorities in
which field judgments that are made without headquarters consultation
receive full headquarters support in any follow up justification
which may be necessary. In marine casualty situations, triage would
apply to ship damage control and response, especially action taken by
a responsible ship officer or on—scene commander who believes he must
take a short—term action that pollutes to avoid a larger pollution
effect that wt’i!i~ be caused by non—action. It would also apply to
initial salvage actions.
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privileges should be invoked by the Navy only
under the most critical circumstances, as in
situations involving ships in nuclear power
propulsion or having nuclear warheads aboard.

2. Coordinate and cooperate to the extent possible
with other marine casualty response agencies in
making information available to public officials
and the news media.

3. Improve cooperation and coordination with other
agencies in the conduct of post—incident inves-
tigations.

4. Work with the Coast Guard to develop stronger
civil—sector salvage capability in the government.

5. Establish a mechanism for situations in which an
ammunition vessel (AE) is involved in a casualty
in proximity to a populated or otherwise sensi-
tive area, including guidelines and procedures
for consultation with concerned public off i—
cials, to guide the decision of whether to
off load ammunition at the casualty site or make
temporary repairs and tow the vessel to a safe
haven for off loading.

6. Extend the use of game simulations to marine
casualty contingency planning.

Environmental Protection Agency (EPA), Army Corps
of Engineers (COE), and Maritime Administration
(MARAD)

The panel recommends that:

1. These agencies coordinate fully with other
agencies in the critical review and improvement
of contingency plans and that they consider the
panel’s overall recommendations on contingency
planning and the active testing of contingency
plans;

2. The Army Corps of Engineers develop clear and
unequivocal procedures and criteria for taking
unilateral preventive actions to protect
navigational structures whenever the need
becomes apparent; and that 



_________________ - 
~~~~~~~~ ~-- - ~~~~

_
~~~~~~~~~~~~~~~

_ —--- - — S - —  - - 
- -

47

3. MARAD stress the importance of coordination
between land and marine fire fighting
effort. in the marine fire fighting manual
it ii developing.

Customs Bureau (Department of the Treasury) The panel recommends
that the Customs Bureau publicly identify the executive office res-
ponsible for waivers of the cabotage laws, as well as the communica-
tions duty offf leer at the Customs Bureau. This information should
be added to the notification annexes of reg ional contingency plans.

State and Local Agencies

The panel was not able, in its limited study , to be as specific
in its consideration of state and local agency response capabilities
as it was for those of industry and federal agencies. Some general
f indings and recommendations were made , however , as follows :

1. The panel recommends that other states and
localities consider developing organizations
similar to the California State Office of
Emergency Services (OES). Panel members were
impressed by the greater degtee of local coor-
dination and cooperation that was apparent in
the San Francisco game as compared to the other
two games; this seemed to be due primarily to the
existence and active cooperation of the OES.

2. The panel recommends that local disaster and
emergency contingency p lans include specific
planning and coordination for marine casualties.
This recommendation was prompted by the apparent
deficiency of coordination between marine and
onshore fire fighting in the San Francisco Bay
area.

3. The panel also recommends that state and local
agencies, through their activities in Regional
Response Team meetings , press for the regular
exercise of contingency plans and response
systems.

Recommended Legislative Actions

In its analysis of national marine casualty response capabil-
ities, the panel identified several areas where additional or
modified statutory authority may be needed by some agencies or where
present or proposed legislation might prevent the implementation of
some of the panel’s recommended actions. In other cases, new
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legislation that might serve to actively encourage the implementation
of some recommendations should be considered. This area of the
panel’s findings and recommendations is summarized below.

Suggested Improvements to the Federal Water Pollution Control
Act, as amended (86STAT816) (FWPCA) The panel recommends that
Section 311 of the FWPCA be critically reviewed and amended, if
necessary, to authorize or permit actions to alleviate the problems
discussed below.

1. Although the federal government can usually make a
substantial contribution in terms of equipment,
coordina tion, and resources to marine casualty
response when it is empowered to act, its authority
to respond to incidents (even when they may pose
tremendous public hazard) is limited and stcictly
defined. In the FWPCA , activation of the National
Contingency Plan is dependent on the presence or
threat of pollution; contingency funds to pay for
casualty response can only be made available after
pollution has occurred. As a result of the close
link between the government’s major hazardous cargo
casualty response mechanism and pollution control ,
the ability of the government to respond to marine
casualties where great public hazard may be present
but not the threat or incidence of pollution— —as
can happen in an LNG casualty——is distinctly
circumscribed.

2. Section 311 of the FWP CA prohibi ts del ibera te
discharges of oil and hazardous substances.
However, situations can arise where jettisoning of
some polluting cargo may be more in the national
interest than avoiding the pollution or hazard that
would ul t imately result f rom not taking such
action.

3. The strict liability provisions of the FWPCA
saddle the working salvor with pollution lia-
b i l i ty  for  the vessel that he is at tempting to
salve. The panel considers this an unreasonable
working requirement that not only inhibits the
salvage operation itself , but also has the
potential to undermine the financial basis of the
salvage industry.

Suggested Improvements to the Salvage Law (10 USC 7361; 33 USC
1471—1478; _P.L. 95—302 The authorizing statutes for salvage—related
government activities should be critically reviewed and amended, if
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necessary , to authorize or permit the following practices or
activities:

1. Assertion of author i ty  by the Coast Guard over
civilian salvage functions of the U.S. government,
as urged in the panel’s Recommendation No. 1 to the
Coast Guard; and

2. Development and maintenance of a fleet of “res-
cue tugs ,” as urged in Recommendation No. 4 to
the Coast Guard.

Other Legislative Needs The panel found that the U.S. marine
fire fighting capability is not adequate to deal with existing
hazards and is, in fac t , declining. One reason is that marine fire
fighting is funded entirely through municipal funds; there are no
federal subsidy programs or incentives for development of such a
capability in the private sector. The panel recommends that
legislative action be considered to bring national capability in
marine fire fighting up to a level commensurate with the public fire
hazards that now exist.

The panel also concluded that the United States should give
careful consideration to ratifying the 1969 Oil Pollution Civil
Liability Convention. This convention, which has been ratified by
moat other leading maritime nations, establishes a system for
compensating those who suffer economic loss from oil pollution that
occurs in international waters. It places strict liability on the
owners of a vessel that causes pollution damage. Since much
potential hazard to the environment is the result of incidents
outside the territorial waters of the United States, and even though
the United States has ratified the Intervention Convention of 1969
(88 STAT 8) ,  protection of U.S. interests will be incomplete unless
and until the United States becomes a party to the Civil Liability
Convention.

If the United States does not ratify the Civil Liability
Convention, it should at least enact similar domestic legislation so
that final responsibility for minimizing environmental and other
damages from marine casualties would rest with the federal
government.

In its analysis of the games, the panel came to the conclusion
that an adaptation of the concept of triage to marine casualty
response would result in more rapid and effective decisions and
actions (gee Recommendation No. 10 to the Coast Guard). This would
almost certainly entail violation of environmental and other
statutes, as well as of international treaties as they now exist.
The panel recommends that the Coast Guard provide recommendations
for legislation that would suspend pertinent statutory and treaty 
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liabilities in salvage situations where the triage concept is rele-vant. A parallel action suggested by the panel would be for theCoast Guard, as the U.S. representative, to initiate consideration bythe Inter—governmental Maritime Consultative Organization (IMCO) ofthe concept of triage for incorporation into the body of interna-tional rules.
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AFTER WORD

The Ut i li t y  of Game Si mulations as a Tool fo r
Policy and Program Development and Evaluation

Game simulations are used extensively by many organizations ,including the U.S . Coast Guard and the U.S. Navy , fo r  trainingpurposes , but they have rarel y, if ever , been used as a tool forpolicy and program developmen t and evaluation. Although the casestudy approach was successful insofar as it did s igni f icant ly assistthe panel ’s assessment of casualty response capabilities, the panelmembers’ experience with this approach produced mixed reviews.Reservations were expressed , for  instance , because game simulationrequired s igni ficant ly more professional e f f o r t  and pa r t ic ipa t ionthan more conventional approaches. Nevertheless, there was aconsensus among the panel that game simulation is a useful  approachto po licy an d program development and evaluation.
Since success of the approach hinges on the quali ty of inf or—nation in the scenario and the level of expertise of participants inthe game, a broad range of background disciplines and occupations isneeded. Each simulation required the active participation of dozensof government and industry people in cri t ical  positions. Althoughthis brought a wide variety of interests  and expertise to bear on theproblem , it is possible that other study methods could have producedsimilar results.
The game simulation did , however , produce certain side benefi tswhose importance may eventuall y overshadow the assessment of incidentresponse capabilities which was their  intended purpose. Theseincidental benefits included the experience of contingency planningin preparation for the game simulations, along with exercising andconsequent testing of contingency plans in the course of the gamesimulations , realistic training for  part icipants, and fami la r iza tionof those who must respond to incidents  wi th  each other ’s responsi-bilities and concerns.
There is a very close relationship between scenario developmentand contingency planning. Industry representatives who participatedin scenario development seized the opportunity to refine and augmenttheir  vessel damage control manuals and other contingency documents.Where this occurred , the e f f o rt  paid off in terms of strong industryperformance in the game simulation. This preparation would carryover into any response to future casualty incidents. Furthermore,those who participated actively in scenario development and game
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simulations have a greater appreciation fo r  contingency p lanning f or
incident response. Presumably , if other industries were to
participate in scenario development and game simulation, they also
would emerge from the process with stronger contingency plans.

Another side effect of the case study approach was the
exercising of existing contingency plans by a variety of participants
who would not ordinarily have had such an opportunity. Contingency
plans are not especially useful  unless those whose actions they are
intended to define and expedite are familiar  with their contents.
The opportunity for many people who would be involved In incident
response, including public agency personnel as well as industry
representatives, to periodically “work through” an incident and
become famil iar  with careful ly  detailed (but of ten neglected) p lans
can result in smoother , better—coordinated response actions in the
event of an actual incident.

Most game simulation part icipants stated that they found their
part icipation to be an extremely valuable training exercise. Public
agency participants noted that their parent agencies occasionally
hold game simulations for  training purposes , but whenever agenc y
personnel f i l l  all roles in the games, the realism that they found in
the panel’s games is missing. Many part icipants urged that game
simulations with wide and relevant participation be held per iodical ly
for  t ra ining purposes. In this regard , it is noted that the U.S.
Coast Guard, which has for some time used game simulations to train
Coast Guard personnel, has recently (in the Fifth District) extended
invi ta t ions to pa r t icipate in its training simulations to those

~~~~~~~~~~~~~~~~~ federal agencies that make up the Regional Response Team for
pollution control.

Finally, the game simulations made it possible for participants
to become famil iar  with the responsibilities and concerns of othe r
of f ic ia l s  who must respond to emergencies . In the event of a real
incident , this undoubtedly will produce better understanding and
coordination for a smoother response.
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NOTES

1. See, for example , “Waste Management for  the
Coastal Zone: Concepts for the Assessment of
Ocean Outfalls,” Marine Board, National Academy
of Sciences , Washington, D.C., 1976.

2. 40 CFR 16—119 (as proposed).

3. Hazardous materials and dangerous cargo are the
subject of numerous Coast Guard regulatioas.
See, for example: 46 CFR 38 (ships carrying
liquefied flammable gases);  46 CFR 98 (ships
carrying dangerous (hazardous but not f lam—
mable) cargoes); 46 CFR 146 (military explo-
sives); 46 CFR 147 (hazardous solids);
46 CFR 151 (unmanned barges carrying dan-
gerous liquids); 46 CFR 153 (ships carrying
hazardous liquids); 49 CFR 100—189 (packaged
dangerous cargo including commercial explo—
sives).

4. This discussion is based on “Carriage of LNG——
State—o f—the—Ar t ,” a paper delivered by Capt.
Warren LeBack (a panel member) at the American
Petroleum Institute’s Tanker Conference in
March 1978.

5. Department of Transportation regulations , Sec.
171.15, 171.16.

6. An example of technology assessment is “Trans-
portation of Liquefied Natural Gas,” Office of
Technology Assessment, Washington, D.C., 1977.

7. A description and evaluation of risk analyses of
marine transportation of hazardous cargoes is
contained in “Analysis of Risk in the Water
Transportation of Hazardous Materials,” Commit-
tee on Hazardous Materials, National Research
Council , Washington , D.C. , 1976.

8. Sat, for example, “Draft Environmental Impact
Report, Western LNG Terminal Company, Berth 308,
Los Angeles Harbor,” prepared by Harbor the
Environmental Staff , Port of Los Angeles, 1974.

9. See, for example, “LNG Contingency Plan for the
Port of Savannah,” U. S. Coast Guard,
Savannah, Georgia, June 29, 1977.
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10. “A Dynamic Regional Response Team,” CDR Charles
R. Corbett , U.S. Coast Guard , Washington , D.C.,
1978.

11. “National Oil and Hazardous Substances Pollution
Co n t ingen cy Plan ,” 40 CFR 15 10.35(b),
February 10, 1975.

12. 40 CFR 1510.42.

13. 10 USC 7361.

14. “Chemical Hazards Response Information System
Ha ndboo ks , ” U .S .  Coas t Gua rd Publicat ion CG—446 ,
1974.

15. “Hiatusport——An On—Scene Coordinator Role—
Playing Exercise ,” E. 8. Kangeter III , P roceed-
ings of the 1977 Oil Spill Conference, American
Petroleum Institute Publication No. 4284, 1977.

16. Two examples are Clean Gulf Associates and Clean
Atlantic Associates. Both of these organiza-
tions are oil industry cooperatives .

17. Federal Water Pollution Control Act , as amended
(86 STAT 816) , Sec. 311(b).

18. “Cost Effectiveness of Marine Fire Protection
Programs , ” Maritime Administration , 1978.

19. 40 CFR 1510.53 (2).

20. The Inter—governmental Maritime Consultative
Organizat ion has established at least five codes
which establish recommended standards for  the
construction off hazardous cargo carriers.
These include the International Maritime Danger-
ous Goods Code, the Code f or Construction and
Equipment of Ships Carrying Dangerous Chemicals
in Bu lk (Res. No. A.212 (F) as amended); Code for
Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk (Res. No. A.328(9) as
amended); Code for Existing Ships Carrying
Li quefied Gases in Bulk; and Recommendations
Concerning Ships Not Covered by the Code for
Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk (Res . No. A .329 (9 ) ,  as
amended).
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APPENDIX A

The Panel’s Case Study Method

This section provides more detailed information on scenario develop-
ment and game simulations. Case study scenarios are descriptive
documents that -describe the occurrence of an incident, along with
plausible events that may occur and actions that may be taken in the
response to the incident. In the sense that the scenarios project
contingencies that may occur, they are similar in many respects, if
not in purpose , to contingency planning documents developed by public
agencies and industr ies for  use in manag ing emergencies . The panel
developed three case study scenarios, which are presented in Appen-
dix B.

The scenarios were developed in an interactive process. Each was
prepared by separate working groups consisting of several panel
members and experts knowledgable about the specific cargoes and
locations that were the subject of the scenario. These scenarios , as
developed by the working groups, were then reviewed and modified as
necessary by the panel. Finally, the scenarios were reviewed by the
“game director ,” a panel member chosen for  his expertise in game
techniques, to ensure that sufficient information was available to
conduct the game simulations. The case stud y scenarios then provided
the “plot” for game simulations of the incidents.

In the course of developing the three scenarios discussed in
this report , the panel obtained information regarding contingency
planning, operating procedures, equipment availability , etc., that
contributed to its assessment of response capabilities.

Game s imulat ions have been used for  many years to explore the
behavior of complex systems and organizations under relatively
realistic conditions . The realism derives mainly from two factors.
First, scenarios that are developed to guide the simulations closely
mirror real—life situations. They do not suffer from abstract
artificialities that other means of simulation usually impose on
problem definition. Second, game simulations utilize and depend upon
participants to carry out roles——generally their own roles——from the
“real world.” This face—to-face contact obviates the need for a
further level of abstraction in the simulation, a level dealing with
what are generally the most poorly understood phenomena in any given
situation: human interactions.

Games are of many varieties. They range from two-sided
exercises in which one side loses while the other wins (most commonly
referred to as “war games”) to many—sided games in which different
combinations of participants pursue a variety of goals in varying
alliances.

Games also differ with respect to the amount of information the
players have and the way in which they discharge their specific
roles. In an umpired game, the players generally know only *~iat the
game controllers, or umpires, deem they would know in the real world.
The consequences of their actions are assessed by those same umpires ,
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who then  Ic ed  b ack  to the p l aye r s  on ly  as much tnformat iou as t hey

m i g h t  rea l t a t  I ca i i  y be aware o t In the  I r act  us I ou t s  Ide  ro ~‘s . At

the ot he r ex t  r eune are  semi oar games , in w h I c h  p 1 a v e rs  C a r r y  out I he I r
roles , nude r the s u p e r v i s i o n  of the  game d i  r od or , w t  t ii In I I  tn t or —
nation about the problem , Its set t Ing, and the  act ions t iken.
Seminar game p layers voluntarily refrain from u s i n g  any informa tion
they  would not have access to in the  real  w o r l d , the reb y se r v i n g  is
both  game p a r t i c i p a n t s  and game c o n t r o l l e rs .

The games sponsored by the panel  were h y b r i d  scn~ln a r / u r n p 1r ed
games in w h i c h  the  p l ayers  had , If  not p e r f e c t  in f o r m a t i o n , at least
a grea t  deal more In f o r m a t i o n  t h an  they  mi gh t  ot h er w i se  have had In
a rea l s i t u a t i o n . They were thus ab le  to c o n t r i b u t e  more i n s i g h t  u s
t o  how problems would he realisticall y tackled , cons t r a i n i n g  f a c t o r s
t h a t  might become apparent , and other aspects of c a su a l t y  reapoilac .
At t h e  same t tune , a game con t ro l  group fed  ne reasa  rv i n f o  rm:u t t on  to
t he  p layers  to move t h e  s i m u l a t i o n  f o r war d .  The c o n t ro l  group :ulso
m oni to red  and e v a l u a t e d  t l ie consequences  of ic I ions t o  en s u r e  I h at
they  were p r o p e r ly  r e f l e c t e d  in f u r t h e r  deve lop un cuu t  a .

The easent i - ‘ 1 e l ement  a of any game art’ t lie ac ena rio , wli I c  Ii
de f i n e s  the  p rob 1 ciii and the  env I ronment In w h i c h  i t  I a set , • , i id  the
.ic t ions of t h e  players. The a inn 1 u t  ion I a d r iv e n  b y i n dep en d e n t
act  ions t aken  by i n d i v i d u a l  p l ay e r s  an d b y t h e i r  responses to each
o t h e r ’s act  tons . in a seminar  game , where the p l ay e r s  i r e  not
seqiuca t  e red f r o m  each o the r , an ad~ i t  ions 1—— a nd eqwa I ly I mport :111 t — —
element  is the  i n t e r act  ion among the  p l a y e r s  as they d i scu s s  and j u u s —
t i t y  t h e i r  reasons fo r  t ak ing  spec -i f t ed a c t i o n s .  This i n t e r a c t i o n
a Iso serves to  c I t e  i t  any add I t  tonal  i n f o r m a l .  ion  each may rcpu i re’ to
d e t e r m i n e  f u t u r e  ac t i o n s .

The act  [v i  t i e s  Involved In the game are  d i v i d e d  among t h r e e’
groups located  in  th ree  separa te  areas , descr ibed  below .

The Game Room

This  is the ’  seat of the act ion of the game . Rol e p l ay er s  are
seated , semina r  s t y l e , around a tab le to  d iscu s s , mak e ’ d e c i s i o n s , and
take  act  tons • The p layers  have access to the  sce’n.u r io  on lv  up t o  the
t (me of the I n c i d e n t .  A f t e r  th  I a p o i n t  t hey  f u n ct  ton I udependeuut 1 y ,
and each descr ibe s  the act  [ens he would  t ake in the  at  twit  ion under
di s cus s  ion. In describing an act Ion , each p l aye r a d d r esses th e
t o l l  owing e l clients: the act  ion taken , what precip itated it , t h e  t (me
at  w h i c h  i t  was taken , how the ac t i o n  w i l t  a f f e c t  t he  o t h e r  p l ay e r s ,
the  means b y wh ich  It .  is communicat ed  t o  them , and m y  spec l I l t ’
f u r  l i l t  i es or equi pment requ I red to  execu t e  t . ‘n~~~ p l av e’ r s are
l i n k e d  by t ci ep hone t o  the  game cont ol team and the  ou t s  ide
com m u n i t y ,  but  not  t o t h e  pane l • I f  th e  p layers  need any o u t s  ide
I n f o r m a t  ton , they  can o b t a i n  it e i t h e r  by recourse to t h e ’  game
coot rol t eam or b y d l  rec t eommuun I cat ion w i t  Ii an out side  source. They
a l ao  receive inforinat ion r eg ard  log events I ro~ the  game con t rol  t e a m .
Each p layer  is assigned a controller on t h e ’ g i  us’ cen t  tel  lea rn  whose
p r i m a r y  r e s p o n sib i l i t y  (a to p r o v i de  t h i s  in f o r m a l  ion  I low . A n o t h er
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important functIon of  the role players is to discuss the various
events that occur in the scenario , their own response options , and
the actions that they take. The perceptions of expert participants
regarding the events and actions were important information sources
for the panel.

The roles that were simulated i~ere identified in the course of
develop ing the scenarios . In some cases, however , roles were added ,
deleted , or clarified , based on discussIon that occurred in the
course of locating experts to participate in the simulations.
Subjec t  to c e r t a i n  necessary a r t i f i c i a l i t i e s  which are descr ibed
elsewhere , every e f f o r t  was made to ob ta in  the services of experts  in
ou ts ide  roles to p lay those same roles in the game ; fo r  ins tance , the
Captain of the Port  of L o u i s v i l l e  played that  role in the s i m u l a t i o n .

The game d ir e c t o r , who is the sole l ink  between role p l a y er s  and
the  panel , is also l~’cated in the game room. His princi pal function
is to keep the game moving in accordance with  the t im e  c o n s t r a i n t s  of
the  schedule and the objec t ives  of the panel .  To t h i s  end , he regu-
lates the amount of t ime tha t  i n d i v i d u a l  p layers  spend in descr ib ing
t h e i r  a c t i vit i e s . He also c a l l s  f o r  d i scuss ion  of sp e et f i c  events ,
delays the  ac t ion  of the game when i n f o r m a t i o n  f low from the cont ro l
team Is backlogged , and calls out “ t ime steps” to accelerate the game
over stretches where the’ course of events is not considered particu-
larly interesting or significant by the panel.

The Game Contro l , or I n fo rma t ion/Asse s so r , Room

The i n f o r m a t i o n/ a ss ess o r  p a r t i c ip a n t s  f u n c t I o n  in a support  mode
t o  s p e c i f i c  ro le  p l ayers .  They serve three  purposes :

. They p rov ide  t h e i r  p layers with Information
r egar d ing  events occur r ing  in the outs ide  world
as the scenario unfolds. To t h i s  end , they
have access to the control scenario , which
extends beyond the critical event and
specifies certain actions that occur at
specific times thereafter.

They assess t h e  consequences of any act  ions
t a k e n  by p layers and pass necessary informa-
tlon t o  the  p layers  at t he  a p p r o p r i a t e  p o i n t
in the game .

• They provide  a condu i t  t o  t he  rea l  w o r l d  f o r
the  p l aye r s .  They may he required to obtain
Infe,rmation from various sources in  response
to ~layer requests, as well as t o  meet the
requ i rements of their aSsessment roles.

L - - 
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Information/assessor participants were chosen for their exper-
tise and their familiarity with technical information sources; for
instance, EPA representatives served as the EPA information/
assessors contact Information/assessor groups members were linked
by telephone to the outside world and to their corresponding role
players, and through a coordinator (who was a panel member) t o  the
game director and the panel room.

The Panel Room

Members of the panel and liaison representatives were seques-
tered here to observe the game ; to discuss events and imp lications as
they unfolded; and to instruct the game director (via telephone ) on
the course of the simulation in order to exp lore, in depth , specific
aspects of the problem. The panel had telephone access to the game
director and the information/assessors , but not to the role players.

The action in the game room was covered by closed circuit tele-
vision for simultaneous observation in both the game control room and
the panel room. Sources of information produced in the game simula-
tions that the panel used in its analysts included a written log of
the course of the game maintained by observers (see Appendix B),
telephone logs, notes, and random observations recorded by partici-
pants on forms provided for that purpose. In addition , each
par t icipan t’s observations were aired and recorded in a critique
session held immediately after the conclusion of each game.
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APPENDIX B

Case Documentation

F This Appendix provides the case background informa t ion , scenarios ,
and descriptions of the three seminar games conducted by the panel.
Section 1 covers the Louisville case s i tua t ion; a barge mishap
involving release of anhydrous ammonia on the Ohio River near
Louisville , Ken tucky. Section II presents the Savannah case; a
collision between a liquified natural gas tanker and a container
vessel in the sea lanes off Savannah , Georgia. Section III deals
with the San Francisco case, in which a Navy ammunition ship collides
wi th a bu lk sugar sh ip in the Carquinez Strait of the Sacramento
River in northeastern San Francisco Bay. A list of abbreviations
used in the game descriptions appears on page 164.

Each section presents the following in format ion :

1. Background for Casualty and Response Scenario

This section contains information on geography and wea ther ,
waterborne traffic , and the civil situation at the time of the
incident. Events that lead up to the casualty are also presented.

2. ScenarIo Proposed f o r  Game S imula t ion

To prepare  fo r  the s imulat ions, the pane l devoted cons iderable
effort to developing a plausible scenario to guide the players.
Developing the scenarios was tantamount to prep lann ing, or developing
a contingency p lan , for the actual transportation of hazardous
cargoes. Scenarios were developed by working groups chaired by ex-
perts in the region and/or the technology under consideration . In
addi tion , the scenarios fol low regu la tory req ui rements for  tr a f f ic
control  and port  s a fe ty .  The scenarios were used by the pane l to
monitor  the progress of the simulation. Divergences between the
scenario as developed by the panel and the simu la tions may occasion-
ally indicate matters of significance , such as weaknesses in traffic
con trol procedures or other problems In p lanning for the transporta-
tion of hazardous cargoes. A more complete discussion of problem
areas appears in the body of the report.

3. Area Chart

A chart of the river , bay , or sea area involved in each scenario
is included.

4. Game Event Tree

In the course of develop ing the scena rio, the panel prepar ed
block diagrams showing plausible courses of events that could result
from the incidents. Since it was not physically poss ible to exp lore

61

~~~~~~~~~~~~~~~~~ ~~~~~~~



62

all the ramifications of each incident in the course of the simula-
tions , the panel directed the simulations down those avenues which
appeared most interesting from a technical and informational
standpoin t. Courses of events actually explored in the simulations
are indicated on the block diagrams.

5. Record of the Seminar Game

These charts record the game as it actually occurred. In order
to present an often confusing array of information in a readily
understandable form, dialogue has been condensed and some explanatory
notes have been added. The record is the product of direct observa-
tion and written recording of the events and responses.

6. Game Participants

Two lists of par ticipants are provided: those who acted out
roles in the game and those who staffed the information/assessor
room.

_ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SECTION I

ANHYDRO U S AMMONIA BARG E COLLISION
LOUISVILLE , KENTUCKY

I. Background for  Casual ty and Response Scenar io

A. Geography and Weather

1. See charts and descriptions below for details
on locks , dam, tainter gates, currents , and
illustration of incident.

2. Population of adjacent communities is:

Louisville 340,000
Jeffersonv ille 21,700
Clarksv ille 15,300
New Albany 37 ,500

The combined metropolitan area population is
estimated at one million.

3. Two ra i l road  and two hi ghway b r id ges provide
transportation across the Ohio River in the
immediate v i c i n i t y  of the incident. One

t combined highway and ra i lroad br idge down—
stream of the locks and dam is also in the
v i c in i t y  of the incident and may be affected
in the event of a large release of NH3.

4. The event takes place during mid— to—late
af tern oon on the Saturday of Memor ial Day
weekend. Weather conditions postulated in
the scenar io are uns table , with tornado
warnings in e f f ec t unti l midn ight.

5. The wind is mainly southerl y at 18—28 knots,
and skies are cloudy with visibility from
5—7 miles. The barometric pressure is 29.75
and falling rapidly. Air temperature is 82°F.

6. The river is at flood stage. The navigation
pool at McAlptne Lock and Dam is at 14 feet.
Heavy rains of the past week are likely to
cause the river to continue to rise. The
current is estimated at 5.1 to 5.2 kts.
Temperature of water is 650. All tainter
gates , both upper and lower , are opened.
The depth of the water at J.F. Kennedy Bridge,
where the barge sinks, is 20 feet.
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B. Waterborne Traffic

1. The towboat Red Rover with a fleet of seven
general cargo barges is locking down in the
main lock chamber to the lower navigation
pool.

2. The towboat Diamond Nugget, with a fleet of
n ine general cargo barges , is at mile 599
bound for Cincinnati. The Diamond Nugget’s
speed of advance is approx imately two
knots.

3. Numerous other barges and several unattended
towboa ts are moored in f lee ting areas ,
wharves, and p iers along the shore ups tream
from the Big Four Railroad Bridge .

4. The Coast Guard Vessel Traffic Service (VTS)
is operational (goes into operation when the
river reaches 13 feet). VTS communications
are handled over Channel 13 FM (bridge—to—
bridge communications). The above—mentioned
vessels are the onl y tows other than the
Ammonia Progress that have checked in with
the Louisville VTS.

5. Description of Vessels:

a. Ammonia Barges:

Leng th 310 fee t
Bread th 50 fee t
Heigh t 12 fee t

Two tanks per barge ; 1300 tons per
tank of ammonia.

Cargo is refrigerated.
Relief value set at 10 psi.

b. Towboat Am monia Progress:

Length 135 feet
Breadth 38 feet
Depth 7 f e e t
Propuls ion Twin Diesel
HP 5500 

---
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C. Civil Situation

1. Four municipal and three county governments
are included in the Louisville metropolitan
area: New Albany in Floyd County, Indiana;
Clarkeville and Jeff ersonville in Clark
County, Indiana; and Louisville in Jefferson
County, Kentucky. Each county has its own
civil preparedness office, and each govern-
mental entity has its own police and fire
department. Health advisors are available
through the Department of Public Health
for Jefferson County.

2. Radio communications capabilities for the
key participants include the following:

a. The Corps of Engineers lock operator
monitors Channels 13 and 14. He also
has Channels 12 and 16 available for
his use.

b. The Pennsylvania Railroad Bridge
monitors Channel 13.

c. The Coast Guard has Channels 6, 12, 13,
14, 16, 21, 22. Most towboats have
Channels 6, 7, 13, 14, 16, 22.

3. Emergency Response Forces:

a. The Coast Guard Marine Safety Office (MSO)
in Louisville is on holiday routine with
normal watchstanders (one officer and one
enlisted man) onboard, with one officer and
one enlisted man at home on standby. An
alert has been passed to standby personnel
of the tornado warning.

b. Industries in the Louisville metropolitan
area have formed two chemical sp ill group
cooperatives. The Louisville Area Indus-
try Mutual Assistance Coop (LAIMA ) res-
ponds to incidents in the upper pool and
the Rubbertown Area Mutual Aid Coop res-
ponds to incidents in the lower pool.

_ _ _ _ _  _ ____________  ~~~ _____  -
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c. The Ohio R 1 ver Valley Water Sanitation
Commission (ORSANCO ) is an organization
established by an eight—state compact to
combat water pollution in and along the
Ohio River.

D. Events Prior to the Casualty

1. At 1400 Saturday, 27 May (Memorial Day week-
end), the towboat Ammonia Progress with four
barges of Anhydrous Ammonia (NH 3

) is down—
bound In Ohio River 500 feet above Big Four
Railroad Bridge of f Townhead Island (KY) . Mr.
Jones, on the bridge, shifts rudder 20~ to
starboard to adjust  heading sligh t ly to stay
right of the channel when passing under Big
Four Railroad Bridge.

2. At 1401, barges and tug begin to swing to
starboard and Mr. Jones shifts his wheel to
slow the swing. The rudder fails to respond
and Mr. Jones immediately alerts the crew of
the situation , requesting someone to head for
steering room to repair the casualty. Mr.
Jones attempts to correct heading by using
engines.

3. At 1403, operator of the tug, Mr. Smith ,
arrives on bridge to relieve Jones as
helmsman.

4. At 1410, the port forward barge strikes the
bridge abutment of Clark Memorial Highway
Bridge.

II.  Post—Collision Scenario Proposed fo r  Game Simulation

A. Events After Collision

1. At 1410, immediately after impact , the tug and
barges swing around abutment with the tug’s stern
heading toward downriver. The forward two barges
are separated from tow, while the tug and remain-
ing two barges drift downstream with Mr. Smith
attempting to control the heading. Of the two
barges adrift , the starboard barge breaks free
of port barge and floats downrtver. Smith advises
MSO Louisville of accident: “This is tug Ammoni~

t~~~~~i t ~~~~~~ ~~~~~~~ - -
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Progress. Struck Clark Memorial Highway Bridge
and lost leading two barges. Attempting to
maneuver into Louisvil le Canal entrance. Lost
rudder. One barge sank immediately and the other
is f l oat ing downr iver. Both barges contain
ammonia.”

2. At 1430, using engines , Smith is able to maneuver
tug and remaining two barges into slack water at
canal entrance.

3. At 1435 , Smith ties up remaining barges w i t h i n
cana l and heads bac k to retrieve the drifting
ba rge and n o t i f y  MSO Louisville of his  i n t en t i ons .

4. At 1455 , Sm it h loca t es the other barge aground
on Sh ipp ingport  Island , Ky .  mid way between
Pennsylvania RR Bridge and weirs  of e lec t r ic
plant. Advises MSO Louisville of informa t ion.
Smith unable to retrieve barge due to danger of
str iking deb ris in v ic in i ty  of grounded barge.

5. At 1520 , several funnel clouds were si ghted
southwest of the Louisville city limits. The
clouds were moving in a northeasterly direction .
At 1530, a tornado passed th r ough Loui sv i l l e  an d
caused extensive damage in the Germantown area.
Strong winds caused widespread power outages and
telephone service in terrupt ions .

6. The barges are owned by Ajax Towing Company ,
Inc., Caruthersville, MO. The cargo was
loaded at t he Ammonia , Inc. , p lant at Cha rles-
ton , WV .

B. Other T r a f f i c

1. Towboat Red Rover has successfully locked down
to the lowe r pool and is enr oute to Cai r o ,
Illinois.

2. Towboat Diamond Nugge t continues at same speed
of advance bound for  Cinc innati .

C. Emergency Resources

1. Police and f i r e  communications networks of Louis-
ville and Clark County are f looded wi th  ca l l s
for assistance.
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2. Telephone service in portions of Louisville and
Jeffersonville have been interrupted.

3. U.S. Coast Guard forces are available for recall.

4. Corps of Engineers personnel are present , opera-
ting the locks and manning the adjacent  sub-
station.

5. The Department of Public Health for Jefferson
County is extremely busy mitigating damages
caused by the tornado and coordinating medical
t reatment of those injured.

6. No oil or hazardous—substance incidents in other
loca t ions of the region would delay a meeting
of the Regional Response Team.

7. The governor of Kentucky has activated the
National Guard to assist municipal agencies in
mitigating damages from the tornado. The Indi-
ana governor has not activated his forces.

D. Game Simulation Comments for “Game Director”

1. The “simulation tree ,” page 71 represents events
that  may be included in the simulations. Wea-
ther and river conditions may be supe r imposed
on these options ; the following points may be
considered in d i rec t ing  the game ac t iv i ty :

a. With the weather conditions postulated ,
very l i t t l e  downwind hazard exists. If
an inversion existed , a significant down-
wind threat  might exist.

b. The NH 3 ba rge t hat struck the bridge
abutment could drift dow-nriver before
sinking. This action may complicate lo-
cating the vessel.

c. Throughout the flow diagram , it is n oted
that one of the alternative routes the
f loa t ing  barge can take is toward the
ta in te r  gates . The barge can as easily
drift into the hydroelectric power plant
located aujacent  to the downstream tainter
gates.

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ----~~~ ~~~~~



d. Under ordinary circumstances, the owner of
the barges would take necessary action to
salvage the barges and cargo. What if the
owner refuses to assume salvage responsi-
bility? The Navy s Supervisor of Salvage
may play a key role under such circumstan-
ces.

e. As previously mentioned, adjusting the
weather conditions and river stages can
significantly alter the scenario.

f. Federal, state, and local resources may not
be readily available to respond to a
particular branch of the scenario.

g. Consider what events take place if evacu—
ation of an area becomes necessary.

I i
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rIME SCENARIC) EVENT ACTICN~~~AKEN DISCUSSI”N 
_______ -

1.13 COTP initiate s earl y on—
(cont ’J.C site assess ment.  Water

intakes at power plant ,
etc. shut dow-n (standard
emergenc procedure)
River tr a tf ic and opera-
tlons halted by COP C

(standard emergency pro—
ce du re3 . C

I-. CC Red Rover , a do~~bound tow 1 The media picks up the COTP C~~ ’CCid not reco~~ end
moors her ‘arIIea and standsl .~ctton on the scanner; halt I IC31 t ra I f i,- ,‘CC lb ,
by C~ assist IS needed. - wants Use coverage (torn brid ge unless - C s 1 ’ C 5 1 1 1

the Clark BrC J IIC, ca nt  r e l oase  .‘r RH 3 1CJJ

C occ,irre.i ,
EPA computer  intl’rtIlat ion

j on NH3 i.1~~ f l 5 C . I X s ’,i t , ’ CC.

C ‘ C i ty  d oss ’s brl d 31e to
C 

I

Mayor and ~~5 n t I I I k V

governor are in Lou isville~
and arran .Cto t IC l1 , ,~Pt , ’ C -
f i i g h t  - se t  tb , s it e .

1 — 3 3  The Starbo a rd  barge grounds C . C~E a s s e s s  C CI ’ S i  t C la t  C m  I

Just above the ta inter gate - on s i t e .  Three emp loyees I

~B A - 3 — i ” . are on duty .

I’’ s executive o f f i ce r
wi ll serve - C S  P L C) .

- 
I ,‘IC i S V i l l e  ~ ep~4 t F ~~1 C C C i

Public Safety ~LDPS) wilt
allow medi.t to have pool

C coverag e Only Crc ’ s tIi~ -bridge .

C Master  ,- on t ,t,’C  c’wI)Clt by ‘~~,er  ~~ 
,,‘sCI ’ tes his

C radio. res rC- nsl’ te.Irn~ C . I C . C , - ,

Sd t. V , ’ I  i 1 C C’ C~ , ~~~~~ ,‘ ~~. -

Towboat ’s rudder problem isi C
repaired The boat is now
.vailable to reassemble
the tow , Proceeds r.’ C
SCCU FC the tW O ICC’ o r b s  C

barges.

CCL) T P  arrives .ot tC,e of I i - ‘~~
-

from home ; surveys his
telep hone is s’. u ;  oends f . ’r
additional ‘r.anr’wer C I- ”-

quests public i I C t O t ’C C I Jt i . ’C l

ass i s tance  f rom ICt I ’ -

d i l  t~~1,- C .  

i
_
~ _ _ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~



74

TIME SCEN ARIO EVENT ACTION TAk EN ICI S C C S S I , C N  ——

COT? requests that (lIe The mechanism for
Chairman of the RRT ac t i va t i ng  the RRT is a
a c t i v a t e  th~ RRT . phone call .

150 0 COT? makes persona l in-
spect ion 01 the lnd t deCC t .

Crowds b~~gtn t I’ w a t c h  C
r iver act  Iv t t v  to rn  C C,e
sh o r e .  -

Salvot and C O P  dt~ cusa
avail abilit y ,Cr equi pment . 4

LOPS & Governor reqIlest C S,C I~~! • the ,‘nl%’ maj “1
in tormat ion . CIIIOCCI d the puhl I,’ ..aC c l v  t t 3 0 C C

rivertron t be evacuated .’ - ‘C ,C . ‘ 0 1 C C  t ,’ d o e  C C I ’
C ht IIlCw .as’ I’C I ,IIIC’ -

Media LeIl I lest ,  add i t i , ’,~.it , , C F ~ CC ~~~~~ , C . ’o i . t s
iil~Ormat to l l . II, SICCCC1CJ W i t l C  C C . ,  ,S I C C C C 3 1

I c a l l s .

1510 C ii’A n,’tC! t ea  k ’ , .  that C I C C ’ I C C , ’ S C I C ’ I ’ ,’ i: I C C 4 1  ,‘ I I I S C I I,’ ,I-
C Nat t,Cnal C0It t  lnge ncv I’lan I C O n  ,‘l  I C C  N~~1 ioIIa l

organi:,I t ic’n is .ov .oI NI le C C O C C I  IC C 4 1 O C I , V  Plait dan he
C to  ~‘r , Iv ide needed ex~’er~ ui 1 11 .,- ,t to 

~~ c’s ide
C I s o  and d i t e c t  t ,5 CC . C C e e I .I O d  ex3’el I C s 1

d i rect ion.

C C I  re q u e s t S ’. C C C I  I C C  ~R
- br ike he ci ‘s~ .t aCId

- t i i s~~,t . -

Medt~ ~~1C 55~~ C I C i i ’ F ’. C C I ’ I C C I - - rIle medi a has f ac t s  ,‘n
C I t  t o i l  ,‘fl ‘C I ’  ,lat ,Ire ‘1 (iCC I t ’Ce Incident ~‘ IC, CC ~’ t h e y

C ha~ ar,I . . 1 C O  I . ’c u s i I C ~ 011

I How does ( C C ; C C CC , 1 , 1 0 C C  t ‘055 C C’ be ha C I  -C
compar e with tIll ’
chLorICIe ‘ C C I , C ,’ ,- CS C .C li \

I 
,‘ I  l~

C~~~er  C C C 4 1 4 ’ C e S  C , I IV , ’t - The s , s i s ’ ,’ t  ,.i.1 ‘ i

the 11Cc ident 13’ on II IS
- 

, scanner and not t i  led CC
C C C of his . I V C I C I . I h i i t t s .

Po l i t 1 , 1. 1 1 1 5  ‘ C C C  l IP  ,-oirunand C’ I’ lit ic i.sns a t e  v i  iC ’
‘ 0 0 1  In r i v er n- . C C C  C , C t I ’ l,  ear l~’ in the i C I C l d enI

and a r e  press ing  L’i-
a ccu ra te  info rmat ion .

_____________ 
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TIME SCENARIO EVENT A C T I O N  TAKEN D I S C U S S I O N

1510 Owner , using CHEMTREC Cargo owner ’s access
(cb nt ’d) information, suggests channels to government

that CC spraY the vent ing decision process are
NH 3 with water ; CC locates not clearly marked .
a tug and f i re nozzle.

CC office is now fully
staffed.

USC holds a press 5riefing 1 A small discharge poses
There has been some re— a salvage problem , but
lease of NH 3 vapor. In— not a threat to public
formation on the hazard - s a f e ty .  This meeting
has been requested from satisfies some of the
CHENT REC . According to media and politicians’
EPA , the issue o f  whether ‘ need for information .
or not NH3 and other
chemicals are hazardous
substances is before the
courts.

COE has con tac ted  owner Information could have
and CH~ ’1TREC for  informa— been requested to be
tion on NH3. sent to both COE and

CC simultaneously.

1325 CC asks LOPS t o  clear small
1boats from the river.

Three police launches are
available for this task.

EPA is en route.

CC requests that tourist
boats cancel their harbor
area excursions . The
river is closed to all
traffic .

COE is concerned with
locating the floating
barge . A repair parts
is being mobilized .

1530 A tornado touches dow-ti in A weather service warning
Georgetown section of is spread by the Media.
Louisville. One city
block has been levelled . CC and COE communications
Power is out in the Federal centers sw’itch to enter—
Building. gency power.

.~~~~~~ — ..- -_— -..— ..— .  - .  -
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______________________ ___________ ~ CT~ ON _T tKFN

15)0. -JCF reloca tes to f ield
I office at the lock , w h i c h

still has telep bCone C

C s e r v ic e .  
C

‘C conesunicat ing by r i,Ii.~ . ,

ICI’ S—p ub lic s a f e t ’  N’tces C
are :r. dre . I S ; nc  sp , ’ntan , ’ —
O h S  :~ te spoCIsC ’ IC ’ the -
tornado. Orders s ’ O i C l n t d r v
evacuation of w a t e r f r o n t .
Estt.nates 2 hc’Cirs to clv .ir
( C C I ?  harbor f rI’ ,Ct  - 

C

-- , ‘vernor o i l  Is out the -
N.C t 1 OC t . 1 1 Cuar d .

COt ,‘ ,‘ICt. l l t Ing th1’ ‘~~ o r  C . ’ n t. C d I e d  C” the o~~ter ,
- to  dete rmine CCI ;‘l.i~ s ( . ‘r ( ‘ C S’ Ca Ls’or m d  IC, ’ d i s- er

C ~‘.irso rertova I. I .ir~’ ot Icc: in~ oqtoipmen t . I
C , C ~~~ t he  s a l v C C r  w i l l  need
C , a . 0 C C 1 HP t C C c  LconInl ,’ n l- . -

- i asa i 1 m b  Ic) - The
C 

- 

I s  l,’ca t  I C ’ . I?  .‘ ‘ C p t ’ . ‘ C r c , ’ -.
C ( C r  p o s S t t’ I e  c.l ?~~~~’ : r  .C C ? - . I e r

- oper .Ct  I..’C ’CS -

- Tow boa t  r e t r Ie v e s  lost ir .g COt  IICd :o ins~ ,’.-; ( C C,’

“a rco  ;IC\— i _ I _ I C . I sunken b .trcs’ Cr ’s sl,.’ t,’ in

,‘r.i~~r I,’ J e t e rC r C I l ~’ 1 ( 5  C

,,t.I • us. 
-

Clwner ’ s loca l re p ro s e n t a —  C

- 

l i v e  m r s  i ves  to work  Wi  III
the CC and others. -

LO PS—harbo r area c’.’a o u . i I  I ’ll
- nade mandatory . -

I - ‘‘F aw-ajt ill S Ow-tIer S.C l v ’ s  C

C salvage p lans C’ ,’’. ore do— -
cidi n g WICe t;oer .‘r no t I,?
in tervene to clear -
obstruction.

One tank ‘n sunken barge S i : C I J C  Ion report l S i t t s ’ C’ C  ~~ 5P0n5e ~‘ I
breaks f r ee  and f l ,’a t s  down J Media — major attention has
rI vC ’r. It ~oiil,I 5roClnd ‘ been diverted from the bargeI i 414)C ’ down front the head C incident to the tornado .
‘f the island iC.- \ — J — I ) .

- - Governor - although the
- Natl~~nal Guard has been

called out , they w i l l  Co t

be en the scene .ind active
I - for .1-— hours .

- - ._-- --. -~~~~ ~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - .~~- -. 
- ~~~~~~~~~ .~~~~
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TiME SCENARIO CV ENT ACTION TAKEN DISCUSSION -

1600
(cont ’d)

LOPS — joint city/county
disas ter plan is in
effect. All c i ty
police , f i r e , e t c .
fo rces  are mobilized.
Media cooperation
has been requested .

COF I, CC - tornado has
slowed their actions .

Indiana governor informed Because rhe tank is f loat—
of the threa t of a leak, log , it must be tn tac t .

1630 The f ree—float ing tank LOPS is totally occup ied
approaches the railroad by the tornado. Its only
bridge . It could lodge interest in the river
there within 10 minu:es incident is if the wind
or it could pass through should shift and blow an
and continue on to the darn, ammonia plume down on the

c it s

Owner and team are now on Owner team is assessing
the scene . the situation and dis-

cussing it with CC arid
Media still wants  to’ know COE. The lawyer is
who is in charge . gathering f . ic c s .

COE has the power to take
all actions necessary to
safeguard the lock and

C darn s t ruc tu re .  CC can
I act  to  remove safety or

pollution hazard if
owner fails to ,idt
responsibly.

CC detemmi ne~~from dis~ tis-
sions with the owner , that
ii the tank holes on rocks
there would be a 1,300 ton
release of NH 3. A one—
mile radius evacuation
would be necessary .

COE closes tainter gates — CUE has supply of Scott - Protects lock ,~nd dam
takes 15—20 m inutes. Air—Paks . ‘ 5tr~~ NCt,’ and raise-I level

of the pool .

____________ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~‘
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TIME SCENARIO EVENT - ACTION TAKEN DISCUSSION

1630 Indiana officials still
(cont ’d) not on scene .

EPA air—monitoring team
due 1655 , RRT o f f icials
due 1730. Air~mon itoring
station will be set tap
mile ftom the incident.

COTP recommends prec au— City and state government
tionary one—mile evatua— command post is fully
tion to LOPS . etc. operational for both

tornado and barge
incidents.

Louisville will not have
a public s~~f~~t v p r ob l e m
unless the wind shif ts.

lf..0 rank passes under the COE notifies the owner COE concerned about the
rai lroad brid ge. Due at that if the tank should danger of rupture if the
the tainter gate at 1710 lodge at the tainter gate , tank should lodge in a

COE may take direct actio,’~ gate. 
Sinc e t hy tank

C to remove the obstruct ion.~ is f loating upside dow-n .
Salvor ar r ives;  he has C the CC Is worr ied that it
located diving equipment;  night damage i ts s up er —
he wants to know if the s t rC ic tu re  or the tank
tan k can be beached wi th— , ini~ Ctt even C’S’ I - C Iç ’ t . r I ?~l.

Out damage .

COE lowers gates to pro— - How can ,s line f rom .i

tec t  the lock ; sends boats towboat be sa~ eIs-
out to t rY  and secure the attached t o  the t.mnkt
tank; once the tank nears Can a net he usedt
the gate , all loc k
personne l would CC

evacuated.

1700 Wind blowing from the EPA—RRT arrives. EPA Prior to this :tCn e ,
southwest , becomes the CSC of the COT? Was CS C .

RRT .

LOPS orders one—mi le
evacuatiOo schools nod

buses readied . Poltce

start door— to—door -

not i f icat ion.

Tank grounds on island ; LOPS seeks ttchnical in—
massive rupture occurs formation on how people
I C A — 2 — L — l — l — l ) .  can protect themselves

for use in media broadcast

Media want to  ;‘Cu’t~’c rap h CC CCCC S t  wo rk w i t h  F.l.A t . ’
the act ion . COPO o . k .  ‘ t .’s r r i .  .iir
one he l icopter  ove r f  light
for poo l. oove r , iee .

- - ~~ A
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T IXE SCENARIO EVENT ACTION TAKEN DISCTJSSIOb

1710 Salvor -tells owner to pro-
(cont ’d) tect his crew and the

public; salvage operation
canno t help at this t ime .

1745 NH3 cloud has dissipated. C0TP’s concern shifts to Although the lack of a
the tank that is still on formal disagter plan
the sunken barge; will it slowed local and State
break free like the first government response ,
tank? the early move toward

voluntary evacuation
EPA—OSC holds a press proved to be a good
briefing, and provides an decision.
update to the politicians.
The air pollution monitor-
ing team repor ts severe
irritation levels. The
“coffee can” breathing
technique is discussed.

CC continues to monitor
sunken barge . The COTP
urges the RRT to develop a
plan of action for the
next day .

Owner asks salv or to
figure out a way to off—
load the cargo.

Salvor says top priority The ruptured tank is now
is to secure the barge. A the owner ’ s , COE’ g, and
maval architect must figur CC’s problem. EPA is no
buoyancy of the barge longer involved because
before unloading can begir the threat of massive
Also , the barge must be pollution has been
capped and safeties set eliminated.
for the diver. All of
this will take 1—2 days. While the cargo poses a

public threa t, the b5rge
RRT convenes to discuss is only an obstruction
the sunken barge and to to navigation.
map a strategy for the -

following day. Lack of technical infor—
mation on the barge ’s

RRT defines 4 options: integrity and availability
a) Release the barge of equipment complicates

cargo into the water decision process.
in a controlled manne~
This would require
emergency heating of
the cargo. The cargo
could be buffered as
it entered the water
to nul l i fy  water qt~al-
ity impacts. This

(con t ’d)

_

.r ~
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TINE SCENARIO EVENT ACTION TAKEN DISCUSSION

1’ 5 
alternative would be EPA notes that in its

‘d) 
a high riik operation experience evacuations
requiring evacuation of more than 3 days are
for 3—5 days. hard to enforce and

trigger civil unrest.
b) Locate a t ra ns fe r

barge ~nd offload the Local political leaders
cargo. This would prefer ‘c ” beca use business
require more time as usual can be resumed at
than “a”. but would be an early time . However ,
less risky, the FWPCA prohibits the

owner from volunt arily
c) Use shaped charges to doing this ($5 million fine)

put a small hole in This prohibition can possi—
the tank. Total re— bly be resolved by either
lease of the car go CC or EPA at the RRT level.
would occur over about
18 hours , and could
lead to the formation What are acceptable levels
of another vapor cloud of publ ic  r isk and economic
The city could return disruption ? Do you secure
to normal in about .4 the barge and take days or
hours, a week to salvage requiring

total evacuation of down-
d) Cause a rapid dump of town Louisville , or do you

the cargo by bomb ing blow up the tank while th~
or othe~~ ise rupturing area is already evac uated ?
the tank .

Diver says he can cut the -
second tank free from the
sunken barge and tow it
upstream away from Louis-
ville . This work would
be dependen t on the in-
tegrity of the barge and
the availability of tools ,
especially a floating
crane. Also , what buoy—
ancy or lift is required
to ref loat the harge~
Cutting the second tank
loose would reduce the
barge ’s byoyancv .

LDPS coements that public
airing of techriical dis-
agreement on choosing .i

course of action under-
mines public confidence.

____  ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
~.
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TIME SCENARIO EVENT ACTION TAKRN ny g C ! I g g T f l M

1745 EPA noteS that controlled
(con t ’d) releases are difficult to

manage , take time , and re-
quire longer evacuations.

E N 0 .0 F B R A N C H

1710 One barge has sunk in mid— RET is convened , EPA is
river and is resting at a OSC .
30 til t , tending down—
stvea~. Owner ’s team is meeting.

One of the two tanks on the RET has a defense civil RET also has its own press
sunken barge has floated preparedness team assist— officer. The press wants
f ree  and is lodged against inS in evacuation plans , to visit the site.
the tathter gate , upside
down , partially submerged The CC strike team is COT? is in radio contact
but not ruptured (CA—2—l—2— on its way to provide with the RET and COE ,
2—2). comaunications support , which is based at the lock.

advice , and a~ssistance to
the COT? for oil and
hazardous material re—
moval on the river.

COE is monitoring the con-
dition of the tank, report
ing regularly to RET , and
contacting local sa.lvors ,
etc., to de termine
capab ilities.

Governor haa called HG; Tornado situation is
a voluntary evacuation coming under control.
i~ in fo rce in Indiana .

OSC o,k.’e an escorted
press visit to the site.

Owner ’s team uses tow— Since the OSC is the govern—
boat to conduct on—gite ment decision coordinator ,
assessmen t. Owner is plans for action will be
consulting with RET tO formulated through him.
obtain advice on a course
of action.

Salvor rec o~~ends options The availability of
to the owner , who relays equipment determines
them to the OSC : the course of action .
a) Send a diver down to

assess the situation ,
feasibility of off—
loading, etc . Secure
the tank by line or
net to the towboat ,
then o ff load sufficient

(cont ’d)

‘
~~~~~~~~~~~~~~~

‘
~~~~~~~

‘ : % .
_~~~~~~ 

~~~
:t J t~~~~~. ~~~~~~ 

-
~~~

—
~~ 

- — —~~~~~~~ ----



82

__________ SCEN AR I O IV ENT ACTION lAKES DISCUSSION

1710 cargo to refloat the
(cont ’d) tank so that it can be

towed away. Alt .rns—
tively, the pool level
could be raised to
refloat the tank;

b) Find cranes to lift
the tank , then siphon
the cargo and tow the
empty tank . This
would require less
time than “a” ; or

c) Open the gates and let
the tank ride through
the tainter gate
(very risky).

Surveyor notes that since
-the tank has survived so
f a r , it is probably pret ty
tough and might survive a
tow upstream .

1800 Wind from SW; weather In the face of f a v o r a b l e
appears to be stabilizing, weather and public pres-

sure, EPA would recommend
shaving down evacuat ion
requirements.

COT? reviewing the diver ’s
recommendat ions; he is
concerned about displacing
Nil 3 with water during off—
loading. He is awaiting
informat ion ott hazards
associated w~~ h this point
from CRSAN C~~.

COE di scuss ing cargo I
transfer and salvage with EPA , CC , and state ,‘iti c t ~ ls.
the owner. may be present.

Owner reluctant to tow an C If the tank can be rolled ,
inverted tank. He would then the 5113 can be flared
pr efet t o  roll the tank - at the vent with natural
over at the dam , then tow I gas. This would speed its
it away from t h~ structur e~ vaporization .

Tanks could be designed
to float upti ght l they
could also ~e designed so

C as not to tiost off
barge.

~

- -

~

-

~

-
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TIME SCENARIO EVENT ACTION TAXES DISCUSSION

1800 EPA more worried abo ut air
(cont ’d) pollution than water

pollution. Accep table
air pollu tion would be 100
PPM a f t e r  8 hours an a
distance of ~ mile. This
level would cause some eye
and throat irritation.

Governor recommends a
voluntary evacuation.

EPA suggests a mandatory
evacuation to ~ mile and
voluntary evacuation to
one mile.

Salvor and owner agree to
roll the tank and tow it
off; a crane and other
equipment will be needed .

COE says crane on the dam
is too s m a l l .  A floating
crane will be necessary.
The gate will be lowered
to increase diver safety.

Lawyer says no real legal
problem vet , although the
owner has a $250,000 cargo
loss to worry about.

1830 
C 

RET press conference with EPA explains role or OSC
- Governor in attendance. C and REr . Governor and

others remain in charge
of evacuation and publi c
s a f e t y .

COT? remains in charge ~f
river operat i ons.

COE remains in charge ot

lock operations and
obetructiona of navigation.

EPA is in charge of air
quality monitoring .

The RET is a coordination
mechanism. It rationalizes
all inputs for  decis ion
makers, but it is not itt
charge; the RET also acts
as the sole information
Spokesman for ~oderal

- agencies,

- -
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TIME SCENARIO EVENT ACTION ThI(1N DISCUSSION

1830 CC strike team hai COE thinks this would take
(con t ’d) located a floating crane . two deya in reel life. The

Tank trucks are availabl. tank must be setured so that
for offloading, it doesn ’t float off during

offloading.
Salvor will set up dur ing
the night and undertake to
roll the tank two hours
after daylight.

COE accepts salvor ’s p lan
and will stand by to
assist. However , the
owner will be billed f~ -r

all aisistance rendered.

E N D  O F  S R A N C H  —

1.L0 The scenario is as CC monitoring barge
desc rihe.i above. The pro— 1oc~ tion and movement. A
blent shif ts t o  salvage of small boat is attending .
the sunken barge (3O~ tilt , its crew is equipped witt~
1 cargo tank still on air packs .
board 1.

Weather — very unsettled .

1500 The barge is sliding on the, COE en route; maintaining Closing the gates would
bottom , mov ing intermit— radio contact with the CC cause the level of the
teonl y towards the railroad boat. f the barge should~ pool to rise about 2’ and
bridge. Its rate of move— move towards the tainter C slacken the current, this,

- 
- mann is approximately 1000 ’ gates , it would req uire in turn , wou ld make it harder

every 15 minutes (CA—I). 15—20 minutes to close the’ to track a sunken moving
gates . barge.

On deep ocean tows , a l ine
with ma rker buoy is regularl’.
trailed for use in the~ event

~f tow line failure. Such
Med ia: Why can ’t you at— a system might be workable
tach s line to the barge on inland waterways.
and tow it upstream?

CC says the river is mov—
ing too fast for safe I
salvage operations . I

1520 The barge stops sideways,
with its downstream edge
submerged , 3,200’ from the
railroad bridge. -

The tornado occurs.

_ _ _ _ _--~~~~~~~ -~~~~~~~~ 
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‘IME SCENARIO EVENT ACTION TAUN DISCUSSION

1720 Lawyer idvis.. the owner In practice , Chose who have
(con t’d) to wait until the govern— dumped hazardou , cargo after

ment or a court orders him being ordered to do so have
to d ump the cargo. not been prosecuted or fined.

EPA tefls the owner that
he cannot use the fine as
a basis f o r  not getting
the cargo out of the river

Owner etting empty barge
into position.

Diver readying equipment
for next day ’s operations.
His operations will take
8 hours after the barge
stops drifting.

1900 Barge shifts again. COE worried that the barge
could move into cainter
gate .  (Owner ’s team not
yet able to act.)

Governor will call the
President on the matter of
dumping cargo.

Owner not convinced that
there is any safe way to
dump the cargo in to the
water. Acetic acid could
be mixed with the NH3 to
form a harmless precipi-
tate, but this would take
3 days.

Barge tied down for the
night. Cargo boils slowly
out of the relief valves ;
CC monitoring overnight .

The lawyer feels the owner
should let the government
make the decision on
intentional release . The
EPA concurs wi th this
position.

The cargo owner must still
solve the technical problem
of what to replace the
offloaded cargo with (air
or water) and whether the
release should be buf fe red
with acetic acid.

E N D  O F  B R A N C H

1~.
. 
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ROLE PLAYERS IN GAME SIMULATION

NAME AFFILIATION

Louis Frueh Cairo Mar ine Services , Marine Surveyor
Inc.

Leland N. Gregg. Jr. U. S. Coast Guard Captain of the  Port

Richard Grt ggs U. S. Goast Guard Media Representative

Phill ip La emml e  Univer sity of C i t y  Di rector of
Louisville Public Safety

Russel I Li ght Cons u lta nt  l)t ve’r

W i ld er Lucas l.ucas & Murphy, Inc. Marine Mtorney

Joseph F. Pawlikowsk l F. I .  l)upont de Cargo Owner
Nemour s ~ Company

Steve n K. Smith ( In ive rs i tv  ~ t K e n t u c k y  S t a t e
Louisville Executive

Frank  1. Steg b ancr  S o u t h e r n  Towing Tow Bo at Op e r a t o r !
Company Owner

Rober t  K.  Thurman C o n s u l t a n t  Salvor

W i l l i a m  W h i t l o c k  11. S. Army Corps D i s t r i c t  ~ ig Ineer
ot Engineers

I
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ASSESSOR/ INFORMATION CENTER
PARTICIPANTS

AFFILIATION SUPPORTING ROLE

John Bailey U. S. Coast Guard Captain of the Port

Ralph Bartels U. S. Coast Guard Regional Response
Team

Martin Biemer Louisville Times Media Representative

Michael J. Donohoe Gulf Strike Team Strike Team Activity

Dennis Gilbert University of Office of the Mayor,
Louisville City of Louisville

William C. Hardy Ketron , Inc. Public Reaction

George Lindauer University of Indiana State and
Louisville Regional

Governments

Kenneth Matthews U. S. Army Engineer U. S. Army Corps of
District F.~gineers

Al Smith Environmental Regional Response
Protection Agency Team

Paul Weber University of Jefferson County
Louisville (Kentucky)

Executive

Gerald Yankee University of Jefferson County
Louisville (Xentucky)

Public Safety
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SECT iON I I

LIQUIFIEP NATURAL GAS (LNG) TANKER AND CONTAINER SHIP COLLISION
SAVANNAH , GEORGIA

I. Background for Casualty and Response Scenario

A. Geo~ rap~~~ and Weather

1. Savannah is the second largest city (population:
liO ,000)* and the ch ief port of the State el Georg ia.
The c ity has considerable coastwise and forei gn trade .
It is connec ted with coastal cities to the nor th  and
sou th  by the Intracoastal Waterway , which intersects
with the Savannah River approx Imately 6 miles upriver
t rom the Jetties.

2.  Waterborne commerce is wid ely varied in nature and
includes Imports of p e t r o l e u m  produc ts , suga r, l umber ,
cement , gypsum , t e rt i l i z e r materials , newsprint , tea ,
cottee , burlap , molten sulfur , chem icals , i ron and
steel product s , and agricultural machinery . Exports
include petroleum products , kaol in c lay , l umber ,
textiles , nava l stores , kraft paper , scrap Iron , and
agI - i cult ur ~ I m a c h i n e r y .  Ap p r o x t m a t  c l v  1400 inbound

~nd outbound voy ages  were made by dry  cargo and
passenger sh ips in  l97~~. Correspond ing  t an k e r
t r a f f i c  i nvo lved  .300 voyages .

3. The Savannah R i v e r  separa tes  Georgia and South
C a r o l i na  and is n a v i g a b le  f o r  d e e p — d r a f t  vessels  to

he upp er  end of Savannah Ha rho r , some I’~ n i l e  a al~ove
th e seaward ends ot t he  en t r a n c e  j e t t i e s. D e ep — d r a f t
v~ s s t l s  approach  the  Savannah l.igh t f r o m  the  e a s t —
so u t h e a s t .  The Corps ot Engineers  provides for  a 40—
oet channe l (MLW) across  the bar t h rough  Ty het’ Roads;

thence  38 f e e t  for the balance of the channe l past the
J et t i e s  t o  the  t e r m i n a l .  Channe l w i d t h  v a r i e s  f rom
bOO f e e t  a t  t he  sea buoy to 5( 10 f e e t  at the  t e r m i n a l .

4. The general  l o c a t i o n  of the  scena r io  is o f t  shore ’ I rom
Tybee Roads , o u t s i d e  the  sea buoy (T y bee L i g h ted
W h i s t l e  Buoy T , 31 °58.3 ’N , 8O°44. O ’ W~ , and in  the
v i c i n i ty  of the Savannah Li ght (G p Fl (21  HORN ,
31°66.9’N , ~O°4 1.O’ W1 , which  is loca ted
appr oximately three mile s to t he  east—southe~~ t

*Statigtical Abstract of the U . S .  1977 , population figures for ~~~~

~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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of the sea buoy . The Savannah Light is approximately
nine nautical miles east of the Little Tybee Island
shoreline , 8.5 nautical miles from the nearest shore
at Savannah Beach , and 20 nautical miles east of
Savannah. The accompany ing chart (page 101)
illustrates local navigationa l and geographical

V features.

5. The weather forecast for Saturday , 19 August indi-
cated that fair weather was expected to continue.
Visibility was good. A ten-mile—per—hour wind was
blow ing from the east , cons idered to be an abnorma l
wind direction. (The moat probable wind direction is
offshore , i.e., blowing from the west.)

6. Norma l summe r populations were at Savannah Beach ,
Hilton Head Island , z~nd other local areas.

B. Vessel Scheduling

1. Scheduling of vessel arrivals at the Elba Island
Termina l is predicated on passage up the channe l on a
rising tide and on berthing during the slack water
assoc ia ted wi th h igh t ide at the terminal.

2. High water at the Savannah River Entrance on this date
occurred at 0827 hours. Slack water at the’ termina l
was est imated to occur at approximatel y 0900 hours.
Since the passage to the LNG terminal requires approx-
imately 90 minutes , the arrival at the sea buoy was
scheduled for 0700 w h i c h  also allowed time to take on
the pilot.

C. Prearrival Activities and Not if ications*

1. Since this scenario involves an ongoing operation , the
pre—arrival conference required by the U.S. Coast
Guard Liquefied Natural Gas Cont ingency Plan for the
Port of Savannah was previously satisfied. In brief ,
this conference incl uded a rev iew of all Cap tain of
the Port (COTP) requirements with representatives of
the Coast Guard , shipp ing companies, facil it y owners,
and local pol ice and fire agencies. Periodic reviews
of these regulations and operations are conducted.

2. Prior to vessel arrival, the following requi rements
were satisfied by the vessel:

*1J,S. Coast Guard LNC. Contingency Plan for the Port of Savannah;
29 June 1977; Phase 1.

C’
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a. The Savannah COTP was notified 72 hours in
advance of vessel arrival. An add itiona l
notification was made at 48 hours. These
reports were accomplished on 16 and 17 August
no later than 0700.

b. Confirmation of arrival was made 24 and 12 hours
pr ior to arrival of the vessel at the Savannah
Channe l Entrance by the LNG ship owner’s
operations manager. This report was made on
Fr iday , 18 August at 0700 and at 1900 hours.

c. Pr ior to arrival at the Sea buoy, the message
concerning operational status and readiness was
sent .

3. Based on the initial notification of the tanke r’s
— arr ival , the Vessel Movement Officer maintained a

da i ly update for the COTP on the vessel’s es t ima ted
time of arrival. This officer also notified the
Savannah River pilots of amy special requirements or
restrictions which might have affected the transit.

4. Also based on the initial notification of arri-
val , the Chief , Port Safety Section:

a. Arranged for the Marine Safety Inspection
Team;

b. Issued a “Notice to Mariners ” 24 hours prior to
arr ival;

c. Made provision for vessel traffic control to be
provided around the vessel during the river
t ransit;

d. Arranged for the escort vessel detail as
directed by the COTP ; and

e. Monitored all significant weather changes or
incidents potentially affecting safe passage of
the LNG tanker.

5. Onboard the LNG tanker 18 August , preparation for
passage up the river and cargo discharge at the
termina l was completed and included:

a. Emergency diesel generator start—up and test;

b. Steering gear and circuits checked for proper
operation ;

-
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c. Internal communications and radios teat;

d. Bow thruster operation and checkout;

e. Astern and ahead propulsion and control
system tests;

f. General alarms, f ire alarms, and whistles
operation;

g. Fire pump tests; and

h. Cargo control and monitoring systems checkout,
gas detection , and temperature sensing.

D. Events Prior to the Casualty

1. LNG tanker actions:

0600 All onboard inspections and pre—arrival
arrangements have been completed. The two—man
anchor watch and lookout forward have been set.
The bridge is manned by the master, the chief
mate , a mate, and a quartermaster. The engine
room is manned by the chief, the first assis-
tant , a third assistant, and a QMED. The
stewards are preparing for 0700 breakfast. The
balance of the crew is either asleep or just
arising.

0615 The ship is ten miles from the sea buoy and
traveling at 15 knots, and is in maneuvering
mode.

0620 The master is informed that an outbound
container ship is scheduled to clear the sea
buoy at 0630 after dropping the Savannah River
pilot. To avoid the container ship at the sea
buoy , the master reduces LNG tanker speed to
delay her scheduled arrival of 0700 at the sea
buoy.

0635 The Master confirms that the container ship is
delayed enroute by 15 minutes and as a result
will not clear the sea buoy until approximately
0645. The pilot station suggests by radio that
the master hold the LNG tanker just outside the
Savannah Light to assure that sufficient sea
room is available for both ships and two other

-
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ships at the anchorage in the area north and
northwest of the Savannah sea buoy .*

0645 LNG tanker heaves to with the Savannah
Light off the port quarter. The container
ship position is monitored on the collision
avoidance radar.

0650 The container ship is observed to depart the
sea buoy. Bridge—to—bridge communication
between the ships indicates that the container
ship will also pass the Savannah Light to port ,
approximately one mile from the LNG tanker.
The LNC tanker master requests that wider
berth be given. No response is received.

0653 Visual observation indicates that the container V

ship has taken a sharp turn to port . Radio
communication between the ships indicates it
has suffered a steering gear failure. Her
speed is concluded to be eight knots and
increasing. Following this communication , a
collis ion appears to be possible.

0654 The master on the LNG tanker orders emergency
ahead and the rudder hard over to maneuver the V

vessels head— to—head. The master on the LNG
tanker also sounds General Alarm and orders
that the fire pumps and water curtains
(surrounding the cargo control room and forward
side of the accommodations) be activated.

0655 Collis ion occurs.

2. Conta iner Ship Actions

0645 The Savannah River pilot is discharged at the
sea buoy , BW”T” (refer to chart on page 101).
The master leaves orders for course and
retires to his quarters. The chief mate
assumes the watch.

0650 The chief mate reports to the LNC tanker
that his passage will clear the Savannah
Light to port and that the Savannah pilot
is awaiting the arrival of the LNG tanker
at the sea buoy.

*Refere.tce Marine Safety International—Savannah River Port
Informat ion.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•V~~V~~ - V • V~ V



- - -~~~~~~~

94

0653 The helmsman repor ts the ship is drifting
off course to port. The mate inspects the
steering controls and navigation equipment
and determines that the steering gear has
malfunctioned. The mate summons the master to
the bridge and also attempts to regain helm
control. Bridge— to—bridge contact with the LNG
tanker is established and a warning sent.

0654 The master reaches the bridge , having already
felt the course change. After sighting the LNG
tanker proximity and the closing angle of
approach, he orders full astern power. Since
the helm is not responding, the master orders
engineering to investigate.

0655 The collision occurs despite the efforts of both
masters to take evasive action.

~~~~~~~~ - V —-  V V~~~~~~~~~~~ V ——— —-
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It. Post—Collision Scenario Proposed for Game

A. Events after Collision

1. LNG tanker situation and action: V

0655 The collision occurs. The LNG tanker is
struck abeam of the No. 6 cofferdam located
between the No. 6 cargo tank and engine room.
The master immed iately stops all engines and
shuts down all ventilation. The emergency
diesel picks up the appropriate loads. The
damage extends into No. 6 cargo tank and the
forward area of the engine room, port side.
Due to the flare of the container ship bow ,
the majority of the damage is to the cargo
tank. Some of the LNG immediately starts to 

V

vapor ize. The bulbous bow on the container
ship has caused an extensive penetration be—
low the waterline in way of the engine room.

0655.5 The master contacts the engine room. Flooding
is repor ted .  No deaths are reported , although
minor i n j u r i e s  have been incurred from the
impact. Chief engineer is told to secure the
engine room area , clear the space , and get his
crew to the accommodations area and those on

L 

the emergency squad to their stations.

0656 The bridge contacts the Coast Guard on Channe l
lb and informs them of the collision. The
b r i d g e  is clear ed and ordered to assemble in
the captain ’s quarters one deck below.

0657 Because the container ship had her engines
going full astern , the ships separate. This
causes a release of the LNG from cargo tank
No. 6: LNG vapors are ignited. Due to damage
below the waterline , uncontrolled flooding
occurs in the engine room immediately af ter
the ships separate.

0658 The master’s rad io contact with the lookout
and anchor watch indicate  no casualties.
These crewmen are directed to seek cover and
wait the fire out. Radio contact is
maintained with all of these parties.

C ~~~~ ~~~~~~~~~~~~~~ -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - -~~~~~~~~~~~~ -
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0/00 rhe  emer genc y squad is organized and given
orders to extinguish any Class A fires in the
acco nmodat ion s.

0 7 1 2  E x t e r i o r  LN G vapor f i r e s  burn ou t .  The sh ip
has settled by the stern . A damage inspection
party is sent out to make an assessment of
below—d eck flooding and hull structural
damage. Small f ires in the accommodation
spaces continue .

0125 The master receives a report f rom the
emergency squad that all fires are extin-
guished. The damage inspection party reports
that the sh ip has grounded by the stern in
a p p r o x I m a t e l y  50 f ee t  of w a t e r .  The s t a b i l i z e r
tank has been penetrated , as we l l  as an ar ea
at the f o r w a r d  end of the engine room. The
a f t  peak tank is f looded due to upward pene-
tration of the  r u d d e r .  The m a s t e r  c o n t a c t s
the  anchor w a t c h  by r ad io  and o rders  the
f or w a r d  anchors dropped. The immediate
s i t u a t i o n  cm board is s t ab i l i zed .

0 / 2 7  A t t e m p t s  to make radio contact continue to be
h ampered by the loss of c o m m u n i c a t i o n  an tennas
stop the navi gating brid ge. The master orders
the second mate to break out the radio in the
starboard lifeboat and that contact with the
Co a st Guard be reestablished (Channel lb is
used’).

2. C~~L~t J t n e r  shi p s i t u a t i o n  and a c t i o n s :

Ob ’r The seve re l y raked bow of the con ta ine r  ship
(some 48 feet forward of the forward perpen-
d i c u l a r )  has p e n e t r a t e d  the  LNC t anker  hu ll
from the 42  toot waterline and dow-n , in an
area j u s t  fo rward  of the a f t  deck house. The
master also thinks the bulbous bow must have
p e n e t r a t e d  the  LNG tanker below the waterline.
The bulb is 25 feet long and 17 feet in dia—
meter.

0657 The Coast Guard is in fo rmed  of the  co l l i s ion .
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The container ship separates from the LNG
tanker under full astern power and continues
astern , backing away from the collision site.
Rudder  con t ro l  is ach ieved by the ch ief
eng ineer and QMED in the steering gear room
they have been sent to investigate. A faulty
electrical signal is suspected to have been the
cause .

0658 The master contacts the steering gear room and
orders the rudder put hard to starboard so as
to d irect the ship into deeper water and away
f r o m  the  v i c i n i ty  of the  LNG t anker .  All
v e n t i l a t i o n  in the  f o r w a r d  accommodations house
is shut  down to  p rec lude  d rawing  LNG vapors
Into the space. The fo rward  par t  of the  shi p
is exposed to a s i g n i f i c a n t  level of therma l
radiation.

V 0703 The container ship is approximatel y a mile away
I ron the  1NG t a n k e r  and is no longer  w i t h i n
range of any hazardous  therma l r a d i a t i o n .  The
mas t e r  sends a damage p a r t y  forward  f o r  inspec-
t i o n  w i t h  o rde r s  to r epo r t  back by r a d i o .

0710 The mate  r epo r t s  tha t  the  f l o o d i n g  has been
l i m i t e d  to  those spaces fo rward  of the
collision bulkhead. Both anchors are jammed in
position and cannot be lowered.

0711 Radio  c o n t a c t  with the  Coast Guard  is made . It
is r e p o r t e d  t h a t  the  s i t u a t i o n  is s t a b i l i z e d
and t h a t  t u g  a s s i s t ance  is needed to assure
s h i p  m a n e u v e r a b i l i t y  and con t ro l .  The engines
Sir e used to keep p o s i t i o n  severa l mi le s  east
and upwind of the  LNG t a n k e r .

0830 Tug assistance arrives and is used to move
the  c o n t a i n e r  sh ip  in to  p o r t .

B. Coast Guard Responses

0656 U .S .  Coast Guard radio  operator  receives no t i ce
f r o m  the  LNG t anke r  of an emergency——that a
co l l ision Inv olv ing the LNG tanker and
container ship has occurred.

~ 

b~~~~LV~~~~~~~~f r .  ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



~V ~ ZV~~~~V V . V ~_ V~
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ V 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

98

The Officer of the Day responds as follows:

I. Notifie8 the Captain of the Port , the
Executive Officer , the Port Safety
Off icer, and the Commander—Coast Guard
District Seven Operations Center.

2. Directs the escort vessel at the sea buoy
to lend assistance.

3. Requests that commercial tug assistance
be alerted and readied.

4. Requests that assistance from Group
Commander , Charleston be put on ready
status.

5. Provides patrol craft for control of
traffic in area.

6. Issues an emergency Notice to Mariners
broadcast to all ships in immediate
waters.

7. ActIvates helicopter assistance for aerial
surveillance and emergency evacuation,
located at U.S. Coast Guard Air Station.

8. Not ifies Savannah River Pilots
Association.

9. NotIfies the Marine Operations Manager at
Elba Island.

0657 U.S. Coast Guard radio operator receives notice
of col l is ion from the container ship.

Rad io contact with the LNG tanker is lost.

0703 The escort vessel arrives and prepares to lend
assistance to the LNG tanker. An initial
survey of the situation is made to the COTP.
Close access to the LNG tanker is precluded
because of the fire. The container ship is
observed to be backing away from the accident
area.

0705 The On—Scene Coordinator (OSC) prepares to
survey the accident scene by helicopter.

~
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0106 E s c o r t  vessels are directed to e s t a b l i s h  a
Secti r It v Zone around the Savannah Light area.
A d d i t i o n a l  p a t r o l  c r a f t  are enroute .

0 / I l  The c o n t a i n e r  shi p repor t s  that tug assistance
Is needed.

0712 The commercia l  t ug ,  in readiness state , is
d i r ec t e d  to  p rov ide  a ssi st ance  to  t he  c o n t a i n e r
ship.

01 10 those with I n~ n t i  es are’ removed to shoie by
Coast Guard pat ro I craft

C. ~~~ Ts et ~S~~~V_J~&~

The tnt roduct ton to the damage cont rot  manual provides
iiava 1 a r c h it e c t  urt ’ and ~*t ab t i lt v pV tn t ’ Ii~ 1 , tnt ormat I on
on t r i m , l oose water , list , t tootling, rollin g , t l time
stab Ilir  a lion , slosh I ng. and hv~tros t at It’ parami’ t v rs • Ma or
sect ions a ri ’ devo t e d  to general damage cont ro I • ~

‘ ri ’vt ’nt lvi ’
damage’ cont rot • modes of shi p 1 oss and damage , damage’
of t ec I s  , dam age’ s i t u a t i o n  a p p ra i s a l  , damage’ t’or roe’ t lvi’
measures , Spec i t  Ic  damage’, t 1 ood I ng and count  e rrne ’asu re
tn t o RV m a t  ion , and damage’ cont tot chock of I li sts and ni’ssago
reminders.

The damage po stulated 1w thIs hvpothet ical co il isb n
s&’e’na rio is c lose 1 v rep tV t 5 t f l t  JR t lvi’ ot the damage’ cond i t  ion
i l — I  reported in this m a n u a l .

1. Damage’ Pt’ t b utt ton

Ca t~go I auk No • Ii is 1 1 o~~to d

Ha h a s  t t :ink s — — No • t~ wing tank , po r t ,

No • 6 dotib It’ hot t om~ p0 
tV t arc 1 1 oodod hi’ t wi’en

I rant ’s ‘ .. and 110.

No • 6 • t e r dam Is  I I oode d.

St ahi ii ‘or t a n k  • I R~SISI’M S$— 74. is i’mpt v

2. Pama~~’ S t a b  i i  i t y / A s sc s sm e nt

‘l’he VossI’ 1 is expi’c t i’d t o assume’ the 1 ol low i ng
rae I or 1st it ’s b r  the above damage e’ond it ions

(protim ln ~irv data’):

Dra t  t I wtt /0 I eel
Dra ft at t ‘~0 I eel

~~~~~~~~~~~~ ~~~~~ . - -
~~~~~~~~

_
~~~~~~~~ 
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Tr im by stern 20.5 feet
Heel ang le 13 degrees
Metacentric height 7.4 feet

Maximum sate ang le for heel 27 degrees
Heel ang le at maximum

r i ghting arm 40 degrees
Range of stability 49 degrees

Damage stability calculations show that neither
freeboard nor stability are critical.

3. Re f los t in of the Vessel

LNG tanker d e p a r t u r e  following cargo discharge from
the East Coast will average approximately one every
two to three’ days. An average of 2.5 days will be
used. Assuming this departure takes place from Cove
Po int , Maryland , and that the sailing t ime is 33
hours , it would take approximately four days to
provide an empty LNG t anker for lightering the
disabled carrier at Savannah sea buoy .

4. Preparation for Car o Transfer

Cargo t r a n s f e r  gear w i ll  be brought by service craft
from the Norfolk storage facility. This equipment
cons E a t s  t~ t

ti— /CO Ii ig li holding power and stock less anchors

Anchor buoys and pendan t

Three rubber f ender s  w i t h  pendants

Four (2’~—foot) sections of cryogenic transfer
hose , blanks , gaske ts, spools , and adap ters

Hose’ support system consisting of tripods ,
suspension wires , air—powered winches , aIr hose ,
h and—powered winches , nylon pendants

1)iesel genera tor and rela ted elec t ric power
cabling

AIr compressor

Prt ’tee ’t ive clothing and fireftg hting suits

Emergency radio equipment

~~~~~~~~ ~i~:—~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Record of Game ’ , Savannah Inc I d e n t  : 1.NC Tanker / C o n t a  iner Ship Co il l s ion

— —- : N A K I O  F \ V I N  -t~ i 1 c N  ~‘I ~~I j~-~~_
Au~tuSt 1$
(Sat ur dav

N tanft e r .4 c~~~~~. ~(ng i,- y t ~ Sei~ w r i t  t~~fl ~~ cl i i i !  i i ’  V

ot SaVaIHiab.  I

0615 j.Nt t . t l a , , t  iii ii ’ m t l , c .  t I ll
sea tcc is ,\ i t  V I \ V  I t c i ~~ i t
i S  i ,ct. t Ic lit wk,cct c lve r  I i c ~t
m,’iie . I

I Ni Z t I t IUV IV I, ~~~~~~ 
M.ii. I c c  ,‘ll t I l Ull i.c t i lilt V V I V I I V I t i 1 i t i t’  c.h_ V I . ii

t’t I t  tc~~ c i t c t t  , . ‘i l t  it I l\~~ I - l i  ( p  
~~‘ ‘ I  l’t ici t V~~~ I V c V V I

itt I (~~i . i i i I t c t  l~ , I c i l ( ( l c  V .c - ( ’ i~~~ll Ii ~~~~~~~~~~ ~~
icut cv ,tt Il l III . M.t~ V t  c i

t , ’.Ii V c V  S (cc V c V ,1 I I c I V

.11 I V I l  V

I l l .  5 ,V I l I  .1 (11. 1 c i i  l~~- ( . ’ (‘ .41 1 1111 - 1  1I’t I I  V I I  I ,‘l) V V U V I V .

11 cr ic i  c c  . , ( i , V d u I , , (  t h u  Ni t I V V k c I  h i , t I

I ~‘c ‘ I- -, . - ,‘ii t V. (~~!I V i \ V t l l I V . V~~V I 1)1111
t i  V I V V V V t I  ~V 

~
~ VI VI l I V .~l’ V c ’ I I l V S l V i ’ .

( N i -  tj c i i i c ’ t  I i~~$ I. J I ll! i - V  I t  (‘ . 1 1  Ii il c i ;
c t ’Ilt .1 lIJc t SlI t  

~
c fl~,’j l  i t 1 1.1 ‘II

S V ~ l 1  l’- t I ’tl IV . V ( V I V I I V t i ~ Ii l  V

i t ’ll! t Il l , ! 111 11 1 c ( V V I I  I S V 
~ l I V V ~~~c I V  V t ,  ,V l i

It I V I I  - I N

I. I. I c I  ) V c  I t t

~ 
t~-~’ic ~~~~ 

c II c l  t i t t i l l

I t l i i ( c l - N t V . V .(V l V V V c

ii I c I  I i t ( V I I V V IV

I ct i l l t ’ I c ’ ( V V V I  I V
(1 tV ’ I ( i’ll i f  Ill I SN ( V V , !  r t c c c ’ I Ii si  c ’Il l I t -Il - ‘ c ’l. V I~~V V -

por t .  ~~ cn ~~.V. t i  V V ~Il , 4 , - t i  V

~~c ’ i!  I c  1 1 1 , 1 . .  I V V I I I V I I I I tV I

4 1 1 1 p  ‘ i c c - i  ‘ hi t i l l
Ill. I , V l ~~ ulg.

(l tc S 4 Ni I V i M t t I  t i k c s  c~~. V I (V ,  I V I IV V I c c  —. i t i l ’ . t c c i , ’ l
VI V t  I c ’l l t Ulc i ~~c Il, V i l I c ’ i (  , t I u c  V I  d l — . I I r I ( V I I I I I ~ V V V

I iO.ii i h I t  ,c V~~~c (  .u IVI  1 . 1 1 c c  III I t i l l — . -

~Th SS ~~V~~i I it u c tt  c c c  ill V. , 
I 

~l . i - t  I V !  . ( , i l !  S V I c ~~~li t f l c  l i l t ’

MItci ‘.1.1,11 ~ t* !  I V ’ ‘I s i t - ,’.
Ob Stc emcrg~~n i v  a i c i e R  

~~~ ~- k .  up i t  cc j ’ I II, NV I i I  c l  ic. V l  I

V t ( ( V c c c j V r  t i c  V ’ I d  V. 11(11 - .ib’ c ’ l l i  t ic ,’  .tll(’: I I i t  •

I I t - V  t-!il~ IIIc Ii’,V II I c 1  c - 
I I ~l V . I IV V V I V I  t i ,  V I c l .  -

t c.) I C C k  1 ’ V I ’ t t ~~~t I ’ l l  .ttl, I ( ‘Hi
elite i~~(t’tlc V r t~lc . I’ll - t .41 1 ~‘r .

til l I oed . I N i V ~~~~~~~~~ r t t  u , -

ua tes t’r iJ~~c I . ’ t . u ) c i -  i t - I  li~~ V

tu f ir e ic~~ ’t t i  t c , i V II t’ .i
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V e s s e l s  sep.ir.It t- un) c . u t c c l ( 1 111 ’ ‘.1.0111 V V I I t - c i  ¶ — m i  )e Ftil 1 of I Ice Is 10 o f t  I It-rI,
.tI,ci r i  t~ mt i teci . ic - c i c c  (iv :~‘ci. i i rounct  14 suppor t ;  lit’c 1tu’it- t I lc  ic te I l l

vc ’ . ’ . t- i  v t . t  r~ enci occurs on a S i t ., i t  i~i11
not i,~c t c ’ m,,riiit’ r c c .  take solite tince s,l — (  l f ~ hrs.
( & I I P  ~ t ’ .II S U~ c It  I, J V c .’ , to Sttf! Up COIl’ o f f  ~~V V t~

li l t  III ect not It j c g t  
~~~~~~~~ 

However , CC rep. would he I’ll

lIl t’ ( u i  Ict ~ c V c i t ( .tH~t ea t-art boat (tt tan d u r d ~~~
s t j t ,~ o I l  ~~~~~~~~ RRT , pract i ce ) .
(e d t - r u  V~~ VV V I t- lit i t - c i.
(

V
(
. l i S t !  I c !  iieJdqtIlirt era

Ot-oup (‘ hu t t le s t on ; altto
LNC carrier owner .

06~ S 1st medIa contact to co colt ’ w o u l d  r t c Rc Ies t  hell— Picked up coil icc ton Ott 1 .1. ft ’ .
O t t  { c ~~~ V C o p t e r  t o  take .t f i r s t —

harld l~ o’,,.

0100 MaStCI re te ives  damage All personnel apparently
re po rts. sate ;  No. 6 tank is

rup tured and burning. cc escort boat sees the
0705 

Other tanks are buttoned f ir e . Fire has knoc ked
U9~ out al l LNG tanker rad loit

except hand—he lit s e t s  .11111

destroyed antennas. Fir e

viewed from shote V

local calls to CG and media .

0710 Gas fir~~ out - contents Master l n t t i . c t e s  teams to Only comnun icaclc ’ns liv hai.,l

of one ta nk ~~S . ~
)OOm~ ) has CCV II rot I 1V I ’ iV  ~\ t i r e s;  sets wit h escor t  hc ’.ut

been consumed ~~%~\ V 1 )  • c c c I r c ’ i  s ( l ’ (  ,V II V ’I_ S tot  re lay ; w ith in  mic u lt es
petsonnel ; cst.thuis h in~ LN( termina l w i l l  relay
CO~~~~t I f l t t’ V i !  i ’ d .. ~ i th esco rt  conuiiuciicat ion~ bc ’ twe i -c i
boat liv h.iciit set  ci and owner and v e s s e l .  RHI
11 Iebtca t r ich I c’s. cc not 1— a lerted b e c a c i s ,  c ’I 1 1 c c
l i t - cc s I r I kc ’ I c iii! ,t t td  RRT. c c i  oil 1col lut tc’ : t  i t ! IV ’ IIgIl

none hatt Oi’ c l i  II lIt .

Master IowCrN .‘ how
0725 Ship aground in 50’ ~~ter ant-hors . ~ ~~~ ~~ , kgrou~- I at stern (floesie,t

(A A_ l_ 1V V 1 ) .  provides o w t ’r prt ’- engine rcxcm~~; Ict Ilic t

lim tn a rv V i t V s , l Il lt iO i l  in stern ch i . t ! t ;  c i t, i icl l l i’c’t c i

of damage ; h i t  ectd~ t i c  appeci r htclv d ; ‘ IV i! t O

set-sit ,’ shi p httor~ dt a— tank now t’.lrt 114 115- 1

.~haIkiflF iinrt,cc ’ssary w i t h st’awat (Vt  . ( Ni-

crew . t er-minal now It’ laying Ownt V t  I
ship cccienunicat louts .

i~ ner heghi cs t c ’  assc ~mhRe
his t c’am mans o whom
are en cont I Il~~ c ’ I i V V  I c ’Il

t r a c t ;  ~~~~~~~~~~~~~~~~~~~~~~

eng tnt -er , S I  I vo l  •
sat%age’mt’cit in itou ct i tIn

I itt - Iticl i tt~ em , ~i i c c  5

teams ; j Ilt l i lt - S t h e c k on
oilier I Nc ; li lcip s In a rea
to ~ f ( l ccacI cargo .

- I - 
V
V ,  - - 

~~~~~

- - ~~~~~~~~~~~~ ~~~ _~~~~~~~~~~~ V~~VV
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_ Tl’tF SCFN~\RiO EVENT ACTIO” 1V \KC N DISCUSSION -

0725
(cou t ’d) CC Executive Officer is on

escort boat. He has the
option of remaining as on—
scene liaison, eit her on the
esco rt boat where he has
communica tions and flexibilit
or on board the LNC ship, or
returning to the of f ice to
se rve as Public Information
Off icer. Container ship
down by bow, some fire but
not threatening crew ; ship
is positioning with engines ,
t rying to anchor by bow,
manual steering.COTP S.SutS down port

after he learns of fire;
requests 95’ workboat from
Group Charleston.

0800 Port closed. COT? requests assistance Ras 41’ boat on scene as
from District , escort; 95’ boat is due from

Group Charleston at 0900;
180’ buoytender Paw Paw

~vai1ab1e as work platform
but can’t sail from
Jacksonville for 24 hours.
9RT mobilized . Owner f inds
two Curtis Bay tugs (4700 liP)
in area — diverted to scene;
request 5—day weather
f orecast——good; acting
for P&i. notifies P&l clients
staff lawyer stands by at
COTP’s office; Salvor ,
while traveling
check region for equipment.
lie will learn results upon
arrival.

Owner orders emergency
gear from Norfolk (fenders
transfer hoses , etc.).
Houston public affairs
and technical response
team still gearing up.
CC strike team ask for The request for Navy
OSC to request Navy will be directed to the RRT
.alvorl Navy salvor learns by the OSC.
that foreign salvage tug Cabotage law prevents use of
(22 ,000 HP) is 1 hr away; foreign flag salvor unless
diverted by its owner to U.S. assets are not availa—
scene . CG pumps on way ble and this is certified by
from E1iz~ beth City, N.C, the government. Need
PlO briefs med ia and govt Customs Bureau waiver ofa collision has occurred , Cabotage restriction.
fire is over , no ~eriou~
in5uries , no threat to
public.

I V ~ - V 
~V~_ ’ U’. ~~~

- - ~~ V.V ..I. r__i~~2V~~~ .
V i._ VV V
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- It ~‘m i i. di ’ . t i i c t  V N I\
saly~’i  ‘.tI!.~ td i~ s.tlvagt’
t t ’.ui’! 1% all A~ ks at t i ke  -
team wtceti it r oh I akinsue’rs- 
a r c ’ i,’I’ ill- I V

- Cu ~ }‘ t e l l s  N u i t -  sa l  vor
tti.it t t t e re  is no S I s i b l i’

~c i l  in  ~ V u t t - r

V !‘ttivor of Savannati vcclun—
teerci he lp.

Navy salver adv ist ’s 1( 111’
(C iSC ) .  Quest ion  c i t  . c L ( t c u . :  -

should he addressed t ic CiSC .

Wi t t lout  oil pollut l c cci ,

federa l pel lu t 1, 111 c i V Il I ( c c  —

gent-v funds c’SflIlc’t he
made a v a i l ab l e. Any
CC Intervent ion would have
to draw on operat ing tuncts .

Additional personnel will M.ts tc ’r wil t all ow I boat IVNC in unrupturect ta nks
be allowed ta board LN~ 

at a t its, to approach l.Nti ‘ aj ’pt- .tI s to  ht~ vent In~
tanker (Ac) . s te rc i ;  re qc ies t s  C& : dep loy i normally t hrough 1 s t i c k

present lye oi l boom f i re  p t c t c ~ c V t  Ic ’Id V t l l c c rV t , ’ci liv
around t h e  ship; cc cnt inue 1 f la me screens .
t c ’ assess under~ uiter
dan~ ge f o l low ing  last
report at ~! 7~~’c . CC
enforces S t -c  ill ltv zone. -

COIl’ w i l l  not let any
heat a I oci~ s ide I N C
unless he thinks it is
safe .  For t h i s de c i sI o n ,
he wi l l  rely on INC Press wants he l icopter
master; also requests FAA p ictures (or l~’ :CiO news.
to set a ir securi ty zone. Owner discuss fore ign tug

Owner locates LNC shi p Cabotage sit uation with

to of f load cargo ; on s ite lawyers & Navy salver .

in 2 1/2 — 3 d a y s .

Lawyer asks COIl’ to per-mi
lawyers aboard ship to
get statements .

1000 News bulletins aired . CC & owner reps. have
which arouse cur ios i ty  boarded.
about the level ot risk Navy salvor lining up
and danger in the equipment; I tii~~c. o rdei t’d
situat ion, from JacksonS t i le , due

lbOO;
1200 Navy salver provide s Navy salver wou ld t . c k , ’

tec hnical ~‘ e’1- t i t  lt V 1t ion back seat. 01 ~ O lic cm* ’ it
(ceInt ‘dl (c ent ‘ it )

_ _  
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c ’ifluilt ii I V
s~ uCNI I,’ii’.. t ’ l c ’ . St iv . r -

S I  S a . i c l i.uic ,• \ ( V ~ i.,I.IeV .

‘i lc tc Ii .t r  V V V I 1 V  c i  it .

laOO u I 1~~ l’ wOi c ’ t t I l t  e t V ec l e  t i c
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liv UIN .

Master throws line to Owner t e lls iucit it c c  Ic ’
2000 tIP Tug -1C — I) throw l i c e  t .‘i.’i c -

foreign. 
-
~ tug ; L i v  t o  . w  .1;

hi gh t is ).’ V
V
II I1I I t ic - s . V

S.ilvage ,V c ~g l1, c t I c U t  Ing It. in (cv tillin g h~ w
huc ’v~ nc v I V ‘w . - ba l last  I . i tck ~. 

‘ F5’t e t  ~n
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t Ug  ‘s I V S . I IC -
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how m u c h  (cgl I V l S I  I V II Is
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del ermine .icic.’ c i c c  I 01

pes ’ecr it V Ic’ V 1 i iilV iil t I lout  
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s’s’ll I ~t hc c et  sic up I w o  sli 1 ( 5

c’oopcrat I c c g  t i c  u t - I t  I i ts
securit S • pc ~~ v.’IiI ic i1~
furt he~ c).icct.151’ , I i”5• j t ’W —

In g  dOc ucuc ,.ctt ‘1

int e rv t.’ w t c c C  )c i ’ t  .V V V c i i c c V l

Mast ,‘ c  c i  sIC t ic g  lid t ic ,’ t~ t s .• (hut- ,t ~ up is Ii Ci c t  ,‘ned ,
tow , hal ii~~i iuc g. Ct s’ . ti tinned , ~ ucd V ’1.l• V1 s ’t I

whi t - t i’ St tc ’Iilct ( c c (V , I c .wV ,V d  Ii’
t o t  c i i  ls ’.isi i c c ~~’

Ship a~s peat cc vt-i I cit-si gned
for tow in g .

V - is. - --_____
— - — 
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CV V S , \ It ( i l \ ’, I  V • V ~ ~ - ~~~~~~~ V V ~~~~~ VV ~~~~~~~~ - -

IV I , V c

( c o c c I  ‘ci) I If It Is c l t ’ c’.’c.S.Il ‘ I c ’

t r i m  the  s hi p  h~~I c t i ’
V t o w i n g ,  t ic, shi p stay Ic’I

- 
h, is. , dv t o t  th~ tow  I v

tile next tt igh t i de .

PICi ti~~lci ~ Iii. ’. ~ c cfl~ Ac t  ing on re quest I rem f l I t y  c ’c -

tic ’ I t t s c  t t media ; a lso , ucce’di.i w an t s
I V . I I Ic es Ii ins for evenin g ic c ’w s .

‘u.t 1 c .1 sI’ ; t  ,‘ .II .it I O t t

s . t ’ t .  i ts  l~.i’. C O O l  i
ds’nct’ Ic t i d  .lctct V ’i,V ’ t c ~ t I
CCiTt’ ~‘ ‘I 111115 1, 5 .) 1 c c l

l..i gs’r Sc V c c u l  ( I V  V i lI~~l 
V V

Ic S V I  —
- t e r  sa le’ than S O t  I S

l ilt Ii’ s’ I tV l rc ’t l tS s’nt.Il

V 
impac ’t , C . I c C -  1 0111

V w i ll  ta ke’ 3 Vi .IV IV  co~~ic

I adm its t t t 5 t t  .i w ud e r  
Ivesse l i r u  I Ic c i c l lt  rcc l

V on, a rotund I NC ~it 
~I’I cou ld po s s i b ly  have been

V safer. Cit wil l  fortnallv
investigate inc’ ident
news repor ts  i’t  cougres—
siona l in te res t .

(AC— i— lI Owner asks S (V lV SA l ~~
V to Total of 4 tugs available;

advise on salvage ; other i ( foreign tug plus 3 that.
sa lvors  and tugs are owner requested).
subcontracted for by
foreign salvor. I

Maste r s t i l l  pre pa r i n g
V f o r  t ow ;  hvct tau i ic  valvet ;  I

to hall.c cu t t a c c k s  uil’e out ;
must be operated manua lly

CC str ike team tias Owner favors this approachu ,
conduc ted prs’ I itccinarv rather than o f f  iO.lci bunker
gurve~ Some f1a~~~ ble fue l in stern (environment II
g.lses present ; rt ’cocmnend reasons); initially , t ow

( b oding fo rw ard  tanks Out to  sea (about 50 tnt . ) .
and pulling to 1uc.l . but west of Gulf Stream .

1800 (AC-l—2) Salvage tugs in place , 4 tugs on line ; SLIPSALV
start t o w , advising CC and owner on

LNC salvage .

Master used I cite ig cc t tug

pumps h o dc—w ater stern

~ b a l l as t tc ’ t w V i r c i  tanks.
Shi p .,t 11’ l isi

_____ 
- 

~~~~~~~~~~ - - L~~~
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l l lSc  1 C S I C N

:1 ’ I I cc 5 5 1  c i t  V~ - I i’s’ i l i

V C,.c d It ’d’) I . c , c V . V r t ;  S , ( c ;  i c ; , - e ‘. i V .tI V

- l It  s i t  lO~c .u I t V c i c l I  he’ In I

‘V~ tV V i t i l i i I V  , VI it  V~ c t t I It,’i~ ’ I
I C c ’ii lc) be i d t r l s . ) t C ’, 1 11.1 1

tcro i Iens V ( I I ~~V to I I t I S V t V .  V

nat ic’.nV Il  i. .it 01  - L V
iI VI I

d is c ;c c t s i o i t ’ u  5 1 1 1 ) .  CC -

re poss ih I~ v~~ c V ( V t t  ( V ’i ld~ s~ t

e n vi ic ’t t t i ,- t t t  .ul l~uw’ , .V l I  no I
pol lut ion Inc (s Ic - c t  v e t

i hccw~vt’r , lawyer ac lv ts ,’s -

c l i ent  t o hi’ c a r e f u l .

I~ t i~~1- ’c \ V V i’.l~~S .‘c.~ t , t  ~~cr l.)WTI e r gould like t o  lay
tow r i .u~t’.. a t  se.u and w a i t  t c r

St1PsA1
~

’sV i i .c . V V ~ VV.s V t c c I SV c’wne ~ 
t r a n s f e r  gear and trans fer

ask CC to f i t i c i  s.II
V
e haven shipan d t ransfer  on high

I for t r a n sf e r .  seas .

CC looks ,V r  safe haven. I Master would like vesselI towed to Hampton Roads , V. . . V

dry dccck.
V Owner emcrge’Iuc v c’ l t~~ O

pumps ott v e s s e l  i t t  .ucle- V

quate b r  c u r C c i t t . l ’ t ~- ; e t .

Need asIc! It L’Itd I c~~tc cent-v I

pumps I o’i h .IS 11015 NOt -

V 
f o l k) .

.~lOO Ship a f loat  (A C— l— ~— 1) . CC obtains p’t ” i ss io t i  from
Wilm ioglon , NC 5 11 tIc
Safety C i t  i c e  Ii’ i,s, Y t  v —  I
ing l’an Bi ght ~us -1 ~ .‘ut C  -

haven fo r cargo ~ a1it- t e 1 ,

provided Ni . -.hi p is kept
at least 8 ml ftoeu shore .

Owne r accepts sale haven CC looking toT safe haven.
arrangements. Reentry ot a crippled

ship could he’ a mat ter  of
high—level po li t ica l

SUPSALV rec c iucmiends Interest.  The sa fe haven
d i s c h a r g ing (oteign tug. V

probl~~ can a lso cause’The other I can tow to technical problems tot the
safe haven. salvor.

F]W OF BRANC H

L - V-V -.- 
- 

: ,_  ::i:;i:_~
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- 
SCI ‘. ‘sIt u I I~I 

—~~~ AC ~~ l A K I N 
_________ 

I)II~CL’SC1CiN 
_________

2000 1o- ~ t a i l’ .  — s i c 1 ; s t i l l  M u s t s - c  . ) c s C S i I t g  f o od , ~V SUPS A LV ~dv i s I cc g  ov;cscr on

.i~~t~~ci tt.I . P.1 c c rccu ’ .t be’ wtu tc r , jx Leszc v in .~ ~ca r ;  sa lv.-,ge ma t te rs .  S h i p
t r aIlV I e r r e d  on ~V l t s ’ using s 0 0 0 t O  snip for  2 c~ w i ll have to wai t  2 1/2
e’me rc Iencv  ;V VJnV )V ’ . ( A ) , - cj.l y 5.  daS’s f~ r t ransfe r  ship,

(AC- 2 - l) .  SUPSALV recommends head Owner ’s divers are on hand
ship in to wind and ballast for survey .

V t down good and heavy ;
I divers to survey bottom in
morning for this

V 
I CC strike team had
conducted survey which
should be adequate for
emergency purposes.

Master says he is a~.ready
hard aground by the stern.

Owner keep ing tugs on
standby alongside.

Master reco~~ ends refloat— Questions on ballastlngf
ing ship by removing just lightering: Where do you
enough cargo to refboat , ballast? What are s t resses .
then tow out, and can burned ship with-

stand additional stress?
110w much ballast? How
much offloading to ref boat?

SUPSAI,V reconisends
lightering as follows:
ballast ship; lighter
enough cargo to refloat LN(
deballasted ship; then
deballast and ref lost
ship; Lawyers agree on -
security; agree not to
object to U.S . court
asserting jurisdiction.

END OF BRANCH CC monitoring operations
and bearing brunt of public

2000 Foreign tug not on scene; inquiry; owner is in total

SUPSAI.V advising CC.; charge of salvage.

owner ’s salvor in charge;
U.S. tugs (3) attempted
tow by anchor chain. Cut
chain to tow — anchor is
on bottom near ship —

could hole sh ip. Thrust
of this branch: how to
ballast (AC—2—l ). Owner says emergency

ballasting can be accom-
plished by flooding
spaces through upper sea
chest; ballast valves can

(cont ’d)

- .
.

- - . - 
~
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‘ .0  V V ~~ C 01 ~~~~~~~~~~
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5cr c i~~~5 t - t  JO s c i t I lt  0 i’t1~ I
1111 to — - 

~I ci’ t.It - i t
c i :  ~~~~~~~ V I

I. ~T? 5 1 : 1 V V .11 d Sit  l e O  I V ’~~t’.C t V - t t V t- I t t i ~ V i I c.u t
t~
. SOT . ’.i~~ st. i  . I t- O  V i i . )  I 1’ i ;c .,; I ct-i 5 i~ ,. It u p  V c .  ci

s j t : c . i t  :c ’’;; V , ..~ :1~V V  V I .us t i.iun ct it; .) sc. c it c~ c c ic ( Vi

)c c V s t  ,1 i..i\ i o u -  i~~’.Ic !; , I c u t t t uc r V ( V c ’ o . u s c  v e s s e l ,
i f lV l ,’ 1 ;.i c; a lls~ ~c 1 e’v , ;c I I : ;  s ure ,‘ t t e t

I ~V C 1 V i
~ V t 1I1~ V t  i t S  .V V V I I t- t .tn ks.

c i t  \ V V . , V
~.

.c Ic’ .I’i S .V ’ S l f lci I
cit lNi. I

( I t - p t - A :  ‘.~~ 5V V5 c~~~i t t t c r  -

cieI ,’ rIUI::’ . V : V V s  v5 ’ cc c~~11115 1 1

in (c i.) l.c.iI c • I ,c c ’cI
~ V 

~~ I .i~;k s . to t  V ( V c c ; V  Ic
b o l t  on ‘.,i~ k tc V

CC and c VW! t ,V 1. c i t  \~ ~
V t i c  w il l

d t v e  I V V
.I V V I  l:. t w ; t h  c:” lcet -

- 4ppt 0551  . S.I Vc~ t :  l Ive

t u gs keep te ns lc ’tI to hold V

sh ip in p l . c c s .

22 00 Master hal last ing Ic ’ gr  c c I c t c i  I (Iii lvor: ;•e .c It stc’.u rV s h i p  hard - w t l l  ‘ike avail..t le . Cc ’~~i’: str i k e  -
h~ ut s .  - tcu.nu It...; c inpieted
95 Jotti’ Ic b5’t torn tank s i t u -v t - v .
f l o o d e d , V ” t~NC tac ik
leaking into wing tank . c ’%C’ ti’t 5 V i ~~’ S IC’ I c’~~d c15 wing
A l l  forward oi S i  appear in I tank t i r - ; ; , 51. i t t- i  ‘t i’ci ic cc rc. V

good shape I head S t .  I S t c ’p t’i I i V i c c V V

a r e  possible

0600 Container vessel requests M.,ste r ‘.Vl~~~S v,’ti icC l has bs’en~ Next port is in lt .S.
(Sunday) to rest~ e voyage . I).I~~~ .i5 t ,~V I to ( V I S V I V V I IV I I  too

i d !  s . u r g c i tr .InSt,r.

Lawyer Says s u t v e v c ’r is St i l l  wait ing t o t  off—
inspect ing and inter~’ jew— loading t’quiptccc Iit I igict et —

ing on coc il .. (tier ship ing ~~~~~~~ I still ~ . ( c o o ;  s
rrio r t o  i t s  sa i l ing;  away ; ~dciitloct,il tugs t o t
keep h’&I I cc t  cit i r .sV ci .ii’c’;c t  to wi ng  Ate’ IC h o cc t s  cit- tv

sa lv5is.’ work  and possib le’ I por tab le  .tc0tc t . ttO t S  12
c i .u ic;c cc . ilc ’tc r 5 55~, v

Coy. cecm plsins to  COT? CCII’ feels v,’ss ,’l is  nc c

shout  not  be’ing kept we’ll ttc re.it  t o  Ci’~~tc’. t.t s’V
infornted. I Sav. ,cctc . ,( I  but apc ’ I c V c; i_ ’ ,’cc .II cci

will t i s  to do IV, V i c c r .

- - - - 
V 
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- -  - i t s i  c - I ii I I  ION

II Pill ,lS ~~~ I It i V . :. c c l  • c l i  5t I I I  ( 1(1 prC ’j c V u rin); tc ’ r

~ cc , t I (  ‘d)  t o  t i f c’ 1 f l t  c ;V VV : V r o t c - I t  and 0800 pre ss con fe rence .
I-ni i tic  i.itts on a rc ~~tc la r
ba . is .  -

I ~~~~V~V (V~~ V t l t - t V ~~’i’V .~ Cs; conduct
itcinit-diate inqu i rY  on
board vesse ls before
container vesse l is
a llowed to sa i l .

COT? would de lay container
vessel  depar ture ;  couldn ’t V

I ~ w a i t  uttij i p o r t ?

c~aSte r  p~ otè~ ts an on— bo.ard i
V inquiry would hc great im-

position on LNG crew;
could interfere wi th  salvage
and lightering .

COT? makes compromise :
sta tc ..ments will be obtained V

(one man at a time) from
personnej on both boats
before permission given to
container vessel to sail.

Mjust scenario — ligh terin
set—up equipment sent by
truck , not tug (3 times ~ 

U.S. salvage company
representative assume s

fast ) ;  this allows set—up Vthe role of P&I representat u
pr ior to arrival of lighter
ing vessel (A C—2— l—2 ) .

0800 Although the owner has not
- relinquished responsibility

and is in full charge of
salvage, etc. ,  the RRT

COTP as OSC convenes RRT , is available to provide
first of daily planning assistance as needed .
and coordination meetings;
sa lvor addresses meeting;
describes arrival and de-
ploymen t of gear; lighter—
inS scheduled for 1200
tomorr ow (Monday)

Owner says 8 hours to hook Lightering will be
up for ligher; 24 — 3 6  hours accomp lished with LNC
lightering; then deballast ship’ s pumps; e lec t r i c
and tow to Norfolk . power for the pumps will

be supp lied by the
transfer ship.

V V__ V~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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I I;I  SC FSA N I S V  i VI  hI I ACTI O N T AX IS DISCUSS ION 
V -

COT? s t r i ke team says there I
( V o n t  1)  

- 
is too much a c t i v i ty  on
ship, too many peop le;

I risk is tOl l  great .

Owner removing extraneous
I crew ; i n e r t  ga s gen era tor

on way  to degas a f t e r
I llgh te r i t g ;  l ighte red to

bfc ‘ d r a f t  ; w i l l  moor
V Slllj) how to stern : t c V S’ t lV  I

Norfo l k w i l l  take 4 days :
degessing Operations will
take a week ; t r ac t ’ . i c . t
\V c .V I c. iV  I w i l l  ci is c luarge
cargc i in Savannah . I

S U l S c \ i V recomnce’nds more

c ottt i’ l e Ie  unde rwater
sl lrv,~v : condiic - tech  w i t h ;  I
(‘500 r~— appr ctv 1t I i v  s t r i k e
I c ,

~ um:  r c V s t c l t s :  2 holes I
to o  h i s  t o  pat V I I  a t  s~~.c :
1 c o o  I V V ciei,’.u te red V

VlOttV ’I .

V NI I~ F 1SNV \N ( i 
- - - -

I i-  V - I c c i  1 is l It- i l , iS V c V c r c , SV ; l  n v  -

I t V V c t V V l V ( u ’ .
~~ 

d c c c l  •lc t l Ots .15 b e f o re .  -

V ‘ 
- S h i ps ( c c c keci  t ogethecr ; f i re , bridge’ C V c T t t  II I ( i,~ hr i ci gi - Fc ’cc uS is on I c c ’h i t  i. i i

at (i I ( I t t  o f  (cu p - lot  ) c ~V \— .— l ,  c lea r ed , • 5 c  personne l blenc of sepsirsi t I l .~~’ liii
- ( V~ V . .ir~’o on ~ 5 V f j n i t e  I c c k  s~~ ie  tv  shi p. .

I V V V V I I n p  In I N . -  c c g i n i -  T O I V , V I  
I 
~i l 5 t i V c orders  eng ineers t V

‘ c . c i V s c  s i c )  - c c r , - l cO C k i ’ c I 
~

- con t ro l  f lo od  ing (pumps) I C i i ;  t i c , ’ shill’ t i l ,  s i t  V

t c ’~~ , 
V t ;  V V V V • V V c ’ i V NV .  OS lc t t V ~ is i t ’ s s .ife l c d  it ,  .1 S i t I t S i  i t t ) . c  T V

( r u  I c o o n. .;‘. op t V - Ii I V V V l c Vc t t i V t ~ 5~ I V i t V V V  sV (t l:ccls t h !t  m;ie; I t i idc
i~~ V c i ~~ t u . s  lilt I N V . ;  V hiss I h u a tc d l ! ng  c lass V V

;5
VV f l r i .V ;

c .i I t  is .s  iii I ci
c

o • ,;Ie sinci - I NC iii loved t ; V I . t V t ’ t V

V hr id ., - ~~~ V \  I - c -  ud~~ SV ;pl . di fc ’rw.urV ) an c ho rs  s e t  I cc  V

l i l t  : cli coctttcc in i c  .u t o n s ;  f I r~ t r s’ t o  I c V c ~e’St a l l  ground I n~t :1
c c l  rfl~ , I - Vt  I ‘I t ;  V cr ew
Vi 1 V .i II V I IV O shi p — c l i S V l t s O  no COT? n It  if i cat  Ion , e tc . ,  1_NC Maste r SV V c i V I V I nc V I  Si - c

c re’w 011 I V  I c V~~ 4 Icric ; c rack  - act  ions is i s )  c’rc : CC (‘V casual t i es  (V iV V . I V V ’ V V  (i t s

( c i  CV ic cul  I; both ships - e s co r t  h ; c ,ut wit Il~,55OS i V  , personne l wotu ld iV i . SV .i I t  Ic)  -

( c iii in s . c t s r ;  INC d r i f t s  ‘ assumes c a s u a l t i e s  and occt f i r e  in p t c V t  c c  t • d
aground at 0 7 2 ’ c . woo Id riush bo a ts  and port ic’n c c f  sh i ; .

h e l i c o p t e r s  t i c  t ice soe nt ’ .

- 3~l F u r ,  on ,Nc~~, t V  Master  S .cv .V I S V  ship s t i l l  Master w a n t t  tc V ( V T ,

s ta rboard : ~~~ st ’rIl is I has I V V V S c  t c t i c ’ I N;, itt d ’tt~l i c i c  ships s c p u r t  (i c .  .1: Sd V t

c c c  ; V V i W  of INC is c lear:  - room : w i l l  pcc l  1 I c ’ rw ~irci  t cc would icc - bet
I N)  c a r go loss is steady , V break ships apar t ;  c lea r  container v e i c s , I - V\ h i’O .
consumed icy f i re ’  as it engine room ittected iat c lv ‘h, large I t r  c c V l  S hOT

V - o h . i - c c - i .  f o l l o w i n g  maneulvers . , ‘ ic r a t  uo n t i i c~~t S’ c V V l t c i

V probaic I c.~ t- ,V .. t i l t  I I c ’i’ V V

Ing  tic,’ stc ips  . I ( V .i!

) c c c t t t  ‘ci)

~~~~ ~~~~
_ -~~~~~~~~~~ z - _~~
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.\; I I~~N I V \ K ) S  It I~~l l V V V .I ; IN 

-

I ( t o ta l  t c is s  c t  V I  ‘ V ’ V f l  s’ci

~
, ,‘ul t ~dl 

tank 1 w e ;  Id i c c  it ‘
V i  s t a b  Ic

V to t ice’ ; c V ite ~nt c i i  V c ; . t r i
t hat won Id rest u It from
keeping the v e s s e l s  locked

V t oge ther .

COT? has reports from Once’ ships part • I N;. w i l l
scetic , SAlt in prcigress - stove I r o t c  ; c’c i t rs’ II .‘5i

I (CC e s c o r t  hoot ansi t loud I ng to  uneitnt ro l ies1

hel icopte r) .  f loodin~~.

Master says c s c uu l c i launch Owner: I N;; ii.,; ln.~sIe IVy bc.iw

sccm c St  .urhoard ii f ,V l t c c ,4 1 s t c ’ I ve t  v ht I t t  I.’ I, c c ’ I l l  . Sb ips
ass 1st in SAlt; a l sc ’ c h I s ~ ~ j 11 Proba ti lY cie liarat c’
cicarg e non— es c i ec t  liii crew . hecatuse t V  bow s i c ’. sh c e ’ar

I 
o f f .

SAlt assets at 0730: c C
escort boats , sc ictct’ INC
li feboats , hell c c c l c  t i ’ t s~

COTP: depend tic g on t 
~
‘ c

container ship , c c i v  could
take refuge a~t ; d e c ’s  c c c ’t

V 
think CV crew woc ,l ,I  cc ,cCs _
clan l ’S’ have’ (c i ,ii ’, u t i ,i c cc c -

0800 Weather mi ldly unstable; Master has shut down COT?: s t r i k e  team and , ) i v cc
Owner boat on scene (from I eng ine room; assumes ship due late morning; pumps

termina l), wi ll ground. 1530 , command psist 1ifl() ,

Shi ps breaking apart oct
their own accord — slowly ,
to ta l  loss oh ~~i cargo;
ire for 10-12 min s ; INC on -

port side .

SAlt over , Came focus shUts to salvogc

0900 Ships stilt loosely togethe~. First national news report; CV cargo i~ petrole’uuc-hascd

LNG f i re out. CV cargo I owner tells captain to icise c • t l c i de  and vc ’ l ,ut lie
burning , take to w line from tug, naval stores.

try to tow both ships to

sea.

l,ong—rangc objective is
l ig h t cr ing,as ht c t ore .

Master wants to keep CV
f i re  from Icis vess e l ;  tel l
COT? he is w i l l ing t c Only pump (emerg.’ncy) is

assist  in f i r.’ I i g it t ing;  operating .

he is water ing (‘V how ,
has dry l i re’ f ! ghu t l t c g
chemica ls , e t c .
1*; vent mast is f lar ing.

~~~~~~~~~~~~~~~~ VV ~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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c c i t t c l , icC ’ s i l l  s t - c t t .  t oI pre ’ i~ i e  (c it  I I~0t t  or i c cg acid
t c ’d.’ ; ts’stOit ’ S YS I  ‘his his
t , ’ ut . j h l e .

P Ic.) tt ti ’S~ 1 V i ulidb it,’ : ill
l i re’s  ‘ilmost ou t ;  tow wIll I
he a t te m p t . ’;i, v i t i t  sIc i ps
tccg,’t hier , If cl.’c’essory,
it wi ll he pc -c ii ’ilble to
separate ships w i th  CV’ s V

power .

Media inquir y : how did it
happen?

Master says tugs due 1100 ,
personne l 20(10 , l i ghter—
ship 0600; also ordered
c ompressors , pumps , hoses.

1230 RRT meeting recommends As long as owner acts
keep ing ships together responsibly, OSC will not
pending further assessment; intervene and owner is in
owner wants to pull ships charge: after intervention ,
apart — wi l l ing t o  accept owner faces criminal and
pollution and cleanup hut civil liability for any
not CV liability, actions not approved by OSC.

UT defers to owner; next
question; when to  separate

~htp~ ’? Before or alter
survey or tow?

1400 SALV engineer says boats
are locked because I Nc. is
down at stern; t s c  Sepa-
rate , lighten LN.; or
ballast CV to even out
load.

1600 Onset of salvage operations Tugs have arrived ; towing
expert is on board the
LNC ship.
NAV SALV says (‘V will float
after separation.
SALV en g ineer  receimmcsnds
blow water out ot #1) tank
with nitrogen gas ( to  the
extent poss ible).

COIl’ says s t r i ke  team has
per(o r~ied inspection
underwa ter. O .K . for tow ,
a ltho,igh scpar.m t Ion cii

aMps cxpec te ’d w ith in IS
mfns of onset of tow .
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17 RI I Sb i ps sep.t rat ~c ‘ iCTI ’ ~ ‘ Ill P~’rm I t  CV I s ’
prc’cet ’cI t o  I’s’ rt t s )r repairs

Master I e c l c c i i os st .’.um I rom
tugs tOt  I c c  s - cl ,i ‘.‘t’lit m.ist

he’ate r , ‘s c ’ IliaC ‘.~‘nt l ug

LNC will mix w i t h  31508—

rhere , not drop acid f l o w
over deck,

0600 Offloajjne ve~ 5el a r r i ves .
(Sunday)

0800 Begin cargo transfer Master deploying equipment .
operations. (AC- .~-l—2). Commence t ransfer  operation

around noon. Vapor and
other syetems are being
run off the lightering
ship .
Lawyers preserving evidenc
CV has petitioned for
limitation of l iab i l i ty ;
this action is good for
LNC because it requires
CV to poet security.

Surveyor — two jobs:
a) Survey for preliminary

damage est imate.
b) Estimate premitunt for

in.urance to cover

Transfer Operat Ions;
salvor assisting with Owner prep ianning , includino
transfer equipment — hoses stockpiling of hoses cables
cables , etc. etc. needed for salvage,

ha. increased efficiency of
incident response,

SA LV engineer looking at
ballast and other problems
as~ oci~ tc d with ocean tow
after lightering.

- Owner says transfer will
take 26— 30 hours. In
event of bad weather ,
disconnect wi l l  be
necessary.
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l I ;; ’ c l c i  i l V ~~ — n~~u ’d I’oto rc.’ anc’Icc.’u~,, I ’ ; c O \ s , I ,  V I , ! ,  c , ,
I dry dock. 2 sc si’ s , Ic c ’ I t ” ,

hose support “V  -

Salv. ige’ engineer check s wi utc iuc ’s ;  S l c l p ’ s  Ic.t~sV c~
teacc ibi l itv  of patching mounting gear to r  .mll of
hull before tow, this.

0800 Tranafer in progress Use tugs to reorient ships
(Monday) (almost completed). (bow to weather). Not bad

Weather deteriorates, enough to discoutnect.
Shut down transfer oper-
ations during maneuvers.

COTP monitors tranfer for
fire hazard , etc.

Surveyor urges start pre-
serving machinery from V

salt!
Master in charge of trans-
fer , setting up degas equip
ment , preparing for tow.

Post game co~~.nts Since 12CC owner was well
prepared for response
and never relinquished
responsibility, CC did
not assume primary response
role.
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ROLE PLAYERS IN GAME SIMULATION

AFFILIATION ROLE

J. Huntley Boyd, Jr. U. S. Navy Supervisor of Salvage,
U. S. Navy

John W. Boylston El Paso Marine Ship Owner, LNG Tanker
Company

Jerry Can ton U. S. Coast Guard Captain of the Port

George H. Chamblee Chamblee, Dubus, and Lawyer for LNG Ship
Sipp le

Andrew W. D’Angelo Consultant Salvage Engineer

Richard Griggs U. S. Coast Guard Public Information
Officer

Leonard C. Goodwin Moran Towing Company Civilian Salvor

Harold Parker El Paso Marine Chief Engineer, LNG
Company Tanker

James Stilwell El Paso Marine Ship Captain, LNG
Company Tanker

Robert G. Walsh, Jr. U. S. Salvage Surveyor
Association, Inc.
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ASSESSOR/INFORMATION CENTER
PART IC I PANTS

NAME AFFILIATION SUPPORTING ROLE

Joseph T. &rnett El Paso Company Local Politician
Representation

John Clay U. S. Coast Guard Coast Guard Strike
Te am

Irvin Goodwin National Research Media (Civilian)
Council

W. C. Hardy Ketron, Inc. Public Reaction

Colic Jones U.S. Navy Salvage Operations ,
U.S. Navy

Roger Madson U.S. Coast Guard Regional Response
Team and Captain

V 
of the Port

Clarence C. Mart in  U.S. Coast Guard Media

Charles Odel.l Consultant Congressional Repre—
sent at lye

Harry Otto Delaware Department State Environmental
of Natural Resources Interests

Claude R. Thompson U.S. Coas t Guard Por t Opera tions
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SECTION I I I

NAVY AMMUNITION SH I P / B U L K  SUGAR CARRIER COLLISION
SAN FRANCISCO , CALIFORNIA

I. Background for Casualty and Response Scenario

A. Geography and Weather

1. Location — San Francisco Bay Area on lower Sacra-
mento River near Crockett , Cal if o r nia , 23.5 miles
from San Francisco Ferry Building. Affected area ,
as shown on the chart (page 135), includes the
counties of Contra Costa and Solano.

2. Population — Combined population of two counties
is 758 ,000. Major cities within five—mile
rad ius of inc ident  are V a l l e j o , Benicia , Mar t i -
nez , Crockett and Pinole. Population of these
cities is 123,168. Var ious smaller incorporat-
ed cities are scattered throughout the area.

3. Transportation — Network includes major high-
ways , ra i lways, nav igable wa ters , and local air-
ports . The major highway arteries for these two
counties are Interstates 80 and 680/780. These
interstates provide the only two crossings over
the Carquinez S t r a i t  and are the only connect ion
of the two count ies  in the area of the incident .
Var ious smaller highways interconnect the towns
and cities of the immediate area. A maj or rail
transportation system exists in the area. Am-
trak railway system is located on the southern
shore of the Carquinez Strait.

4. The weather  is clear  wi th  sca t te red  clouds at
30 ,000 f e e t ;  v i s i b i l i t y ,  20 mi les .  Winds are
f rom 3000 at 22 knots  wi th  gusts  up to 28

0knots. Temperature at 0700 is 54 F and ris-
ing. The forecast is for the same genera l sit-
uation , but warmer during the day .

5. Currents — Tuesday, 23 May 1978

Slack Water Maximum Current

Time: Time: Current :
042 1. 074 1 4.6 k ts  Ebb
1129 1431 3.7 kts Flood
1758 20 15 2 .5  k ts  Ebb
2322 0218 2.6 k t s  Flood

-- - ~~~~~~~ V ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~1 
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B. Waterborne Traff ic

1. There is no major traffic in Carquinez Strait
within five miles either direction of incident
locat ion (38°—05.6’N, l22°—13.3’W).

2. USS Mount Hood (AE—29), U.S. Navy ammunition
shi p ( A E ) ,  is located 38°03.2’ N 122 °— 17. l W
at 0745 , course 07001, speed 12 knots — tnaxi—
mum allowable speed for transporting ammunition.
Ship in t rans it f ro m sea to Por t Chicago ex-
plosive dock. Ship in full—load condition with
draf t of 26’7 3/4”. No pilot is on board. Car-
go is standard AE configuration. Maximum speed
is 24.3 knots. Intention of AE is to continue
east to Port Chicago, pass ing under southern
span of the Carquinez Strait bridge.

3. Sea Lord One, a Panamanian registered bulk sugar V

carrier—container ship is alongside berth at C&H Sugar
Refinery at 0730. Ship draf t is 19 ft. in light load
condition; normal disp lacement is 15,000 tons. Bulk
molasses and sugar cargo has been offloaded. The only
cargo is 31,000 bbls fuel oil (Bunker C). Intentions
are to clear pier and proceed to north side of
Carquinez Strait and turn ship around.

4. U.S. Coast Guard 41 foot UTB is acting as escort
f o r  USS Mount Hood. At 0745 th i s  UTB is on nor-
thern edge of Carquinez Strait.

C. Pre—arrival Notifications

State Office of Emergency Services has been alerted
by U.S. Coast Guard that a U.S. Navy ammunition ship is in
transit in the lower Sacramento River. No special
precaution is in effect for ammunition transfer.

D. Environmen t in Area of Collision

1. Near the Carquinez Strait are the Carqutnez
Strait bridge , a small—boat narina , C and H
Sugar factory , and the towns of Crocke tt and
Valona (total population 9,000). The bridge
is a two—span construction supported in the
center by a cement structure. Each span is
998 feet long with vertical clearances of 146
feet at the north span and 134 feet at the south
span. Various small craft and buildings are
located at the marina.

~~~~~~~~ _ V 1 
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2. The river has nav igab le  waters ad j acen t  to the
northern and southern brid ge abutments.

3. Un ion 76 oil refinery is located near Davis Point.
As part of the refinery facilities , there is V

a pier used for offloading petroleum products.
The p ier extends into the river abou t 700 yards .

E. Events Pr ior to the Casualt~

1. A small  f i s h i n g  boat w i t h  th ree  peop le on board
capsized at 0730 near the Carquinez Bridge.
Three persons are hanging on to sides of over-
turned fishing boat , wh ich is drifting westerly.

2. The bulk molasses carrier has been moored along-
side the C&H Sugar Refinery p ier 1800, 22 May 78 ,
for the offloading of bulk molasses. The offloading
was comp leted , and at 0745 the  p i lo t  and mas te r
agreed to clear the p ier and proceed outbound for
Oakland .  The bulk molasses con ta ine r  shi p ca r r i ed  a
p i l o t  but  did not check wi th  the U .S .  Coas t Guard
vessel t r a f f i c  sys tem (VTS) because of rad io
t ransmiss ion  problems . This is not a mandatory
r e q u i r e m e n t .  The p i lo ts  normal l y do not check in to
VTS u n t i l  near  Davis Point due to poor radio
c ommunica t ions  in the Crocke t t  area. No o the r  ship
t r a f f i c  ex is ted  because the movement of ammuni t ion
p r o h i b i t s  shi pp ing to pass a m m u n i t i o n  ships in
r e s t r i c t e d  w a t e r s .  The in ten t ions  of the p i l o t  were
to c lear  the sugar  r e f i n e r y  p ier , move across the
n o r t h  channel of the rive r , tu rn  in the strait and
proceed west , and al low the ammunition ship to pass
in the south channel .  The shi p would then proceed
outbound to Oakland , Seventh Street terminal. The
con ta ine r  ship commenced unber th ing  a t  0745.  The
vessel traffic system did not detect this movement
because radar coverage does not extend upriver to
this position.

3. The U.S. Coast Guard 41 foo t  URB escort ing the
ammunition ship was committed to assisting a small
craf t that had foundered near the north shore of the
river a t Semp le Point. The movement of the bulk
molasses container ship was not de tec ted by the 41
foot UTB.

4. As the container ship was moving from the ber th and
making a turn to starboard , all propu ls ion was los t
and the ahead movement of the vessel slowed. Time
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was 0758. The two vessels were approximately 600
yards apart at this time . The container shi p
proceeded to drop port anchor until Its propulsion
problems could be resolved. At this time the
ammunition ship was in severely restricted waters
and could not turn away to port or starboard to
avoid the container ship. However , sufficient
distance existed for the ammunition ship to pass
between the container ship and the sugar factory
pier. As the ammunition ship ap p roached the
container ship, the safe passage distance was
reduced. Because of the strong ebb currents in this
area , the container ship wr.s abruptly swung to port
into  the oncoming pa th  of the ammuni t ion  ship.

5. A collis ion occurs about 200 y a r d s  no r th  of C&H
sugar ref inery , about 2 5 Q  yards eas t of Carquinez
Strai t bridge.
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Sp . ,V d . i 1 s t o p .  r i g h t  s t V LnJ,4 rd .
iii . i n c

U r r . V :1 t V4~~V V . 1 , Z V . i g 511
s t e rn  10 ‘ t t .

5 
~~V~ VOO 4 s  ,ibo ’c. Commence d hack i O h Z

l u l l , bow t V ~~~lt O~
t o  starboard.

0~ 2VS C V ’~~l t s j o n  at P os i t i on  . , head—
headin i 2’~0°. ing 12 0 0 .

a N V V r m 4 I 1V  bulk s ug ar  c a r r i e r s  b, ’ r t h  po rt s i d t. t o  s ug ar  p i e r  t o
ta c t litat e unb erth ~ V. ‘— a f l o o d  t i de.  Se~ Lor d One b e r t h e d
S t  ~ r ’~~ ’ s r J  s i de b~~c~~use~~~t lack c t  !amil jV sr itv wi th  loca l  re gio n.
T I J ,V 5  were e b b i n g  when Sea L o r d  One b e r t h e d .  S t a r t ~o , , r d  s i d e  t o
w~~ s ea~ te,t and S V i t C S t  meth od w i t h ou t  t U h Z VV .  01 f l o a d i n c  w o I . V l  he
co~~; - I e t e  on ebb t i de  V IOd t h i s  w o u l d  also permit easier unber tlltnc .

a * lb k n o t  speed n e ce s s a r y  t o  m a i n t a I n  11 kno t  SOA a g ain s t  ~~, s •V ’.V 1V

I ide.

_ _ _ _  

V

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ -~~-~ -~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . V -~~~~~~

II. Post Collision Scenario Proposed for Game

A. Cond I t Ion of Af fected~~j~~ps

1. The c o l l i s i o n  occu r r ed  a f t  of the  c o n t a i n e r  ship ’s
bow , por t  s ide.  The initial impact p ar t ed  the
c o n t a i n e r  ship ’s por t  anchor  chain. The ammunition
ship proceeded to ho ,&’ the c o n t a i n e r  ship ’s port side
above and below the w a t e r l i n e  w i t h  her  por t  s ide.  The
a m m u n i t i o n  shi p was making a starboard turn to avoid
the container ship. Because the container ship was
w i t h o u t  p r o p u l s i o n , it drifted with the ebb tide ,
under  the  b r i d ge t owards  D a v i s  P o i n t .  The ammuni t ion
ship continued to  st a r b o a r d  and s t r u c k  the  suga r p i e r
and was push ed by t h e  c u r r e n t  to a position beneath
the  b r i d g e  aground by the a l t  rn just cast of the
s m a l l  boat m a r i n a . Ammunition shi p had Initial
ground reaction (lost huoyancy~ of ~OO tons that
Increased due to f i l V i o d i n g .  heading 355°, draft 24’
a f t , 30’ f o r w a r d , 4 ’ down by the bow. The containe r
shi p grounded at 38°—3.4’N , 122°—15.2’W in 18’
water .  C ont a i ner  shi p initi al ground reaction (lost
buoyancy)  700 tons , h e a d i n g  2~~5°, d r a f t  16 ’
f o r w a r d , 22 ’  a f t , 150 por t  l i s t .  Fires started on
both  vessels i m m e d i a t e l y a f t e r  Im p a c t .  Oi l was be ing
discharged  f r o m  h o l e d  w i n g  t anks  on the con ta ine r
shi p. The AE ev en t u a l l y sank b y the  bow in 49 ’ of
wa te r  due to  f l o o d e d  number  one cargo hold and
f looded fo rward  spaces.

B. Shipboard Actions Taken

1. USS Mount Hood sounded “coil is ion at sea” just prior
to collision. Condition ZEBRA set throughout the
shi p. Damage to por t  s i de  bow is repor ted  by damage
control parties: Class A f i r e s  ( c o m b u s t i b l e
materials) were cnuse I by electrical fires in
b o a t s w a in  s to reroom , a u x i l i a r y  r ad i o  room , ca rpen t e r
shop,  and forward cm~’rgt’nrv generator room. Sides
were holed 2 ’ b y 60’ at waterline In f o r w a r d  peak
t ank , c h a i n  locker , emt ’rg~’l1cy g.•ne rV - s t o r  room , and
number one cargo ho l d  ( f r o m  t rame 7 to f r a m e  2 7 ) .
I m m e d i a t e  r e a ct  ion ot damage coat rol  p a r t  ies was to
t r y  to b r i n g  i res u n d er  coOl rol. Flooding of number
one cargo ho ld  c i in t  inu ed , a i d e d  b y I i r e  l i g h t i n g
e f f o r t s .  Per sonne l i n j u r y :  S deck seamen injured
s e r i o u s l y  on Imp a c t  , move l t o  s i ck  h ay ;  no key
personne l Inj u r e d .

~~~~~~~~V —- 
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D. Traffic Contro l Situation

B r i d ge tr a ffic in both directions was disrupted by
the  c o l l i s i o n .  V I~r a t i i c  was e x t r e m e l y heavy because of the
rush hour  and both lanes were  i m m e d i a t e l y c logged .  Bridge
o f f  Ic Is is s topped a t  1 approaching ear s  and t r u c k s  p r i o r  to
a r r i v i n g  at t h e  b r i d ge ht’caijst ’ of t h e  f i r es .

E. Local Po l i ce  and F i r e  Resp~~ise

1. The California Of I ice of Emergency Services (OES)
responds b y n o t i f y ing a l l  app l I c a b l e  agenc ies  in
accordan ce  w i t h  e x is t i n g  emergency p lan opera t ing
procedures  f o r  peacetime emergenc ie s .  For ins tance
the OES , through i ts  existIng communications network ,
not it ied all l o c a l  law enforcement agencies , county
governments , city governments , and military exp los ive
ordinance disposal units , and activated the Regional
Response Team f o r  reaction to the c o l l i s i o n — r e l a t e d
oil sp il i.

2. The local C r o c ket t  f i r e  d e p ar t m e n t  assumed res—
ponsth I i  it s  as the on—scene commander in charge of
dire cting civili an fire fighting operations . The
C r o c k et t  f i r e  d e p a r t m e n t  not if  ied : tl l  assets in the
a r ea , w h i c h  inc l i tded the  tire departments from Rodeo,
V a l l e j o , M a r tj n e : ’ , and P in o l e .

F. Logical  Chain  of Even t s  S i m u l a t i o n  Comments f o r
“Came D i r e c t o r ”

1. Fo l lowing  the  ca l  l i s l o n  of t h e  two vessels , the  most
apparen t  danger  is exp l o s ion  of cargo caused by f i r e s
onboard t h e  U SS Mount _ Hood . The most p robable
consequence i t  this occurs Is heavy loss of l i f e  and
property dest  r u c t  ton  ( f a c t ar ~’ , b r idge , shi p ,  m a r i n a ,
houses • and bti Id logs) in  thu. ’ nearby areas .

2. If the I I rca are ext i n gu i shed onhoard the I1SS Mount
Hood and the . immun it  ion exp lo s ion  aver ted , then the
n e x t  most a pp V ;r e n t  danger is t he  f i r e  onho ard the
c o n ta i n e r  s h i p .  I t  t i t i ’ f i r e  get s  comp l e t ely  out of
c o n t r o l , i t  could spread to  the  o i l  r e f i n e r y  at Davis
Point . This could also catis.’ widespread dange r and
dest  ruc t  Ion to  tile popu 1st Ion and property th roug h
exp los ton and f i r e  at  I lie : el i n er y .

3. Assuming that the fires Srt’ c o n t a i n e d  and ox—
t Ingu I shed onhoard t i te  cont  a t  nor vesse l  , t he next
apparent st u’p woi t i  d be t o  coot i l n  the oil poll ut ion

_______ ~~~~~. _ _ _ _
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caused b y loss of Bunker  C fuel oil f r o m  the  con-
t a ine r s h i p .  The Coast Guard P a c i f i c  Strike Team
would oversee this operation and would monitor those
companies who were contracted for cleanup operations.

4. The above sequence of events could be drasticall y
changed if the original danger of fires cannot be
contained. If an exp los ion  occurs  on the  a m m u n i t i o n
ship, then t he  problem of ship salvage would be
eliminated. New problems of widespread fires , loss
of l if e , and i n j u r y  would  p robab l y occur .  The r i v e r
could be b locked by d e s t r u c t i o n  of the  b r i d g e .  The
O~ S would  make the  dec i s ion  to evacuate certain areas
i f  necessary .  The above s i t u a t i o n  would be coin—
pounded if the oil refinery exploded.

5. if  tile f i r e s  onboar d tile sh ips  were  e x t i n g u i s h e d ,
the possibility exists (because of holes in each
shi p) t h a t  each could s i n k  p r i o r  to g r o u n d i n g .  If
th is were to happ en , the r i v e r  wou ld be par tially
blocked , oil pollution would pr obab ly I ncr ease , and
the salvage prob lem would  increase  mV sny t imes over .

6. P o s t — c o l l i s i o n  a c t i o n  t o  be t aken :

a. Coast Guard (COTP San Francisco) assumes

role of on—scene commander and notifies
the fol low ing agencies;

I) California O f f i c e  of Emergency Services :
responsible for alerting all state
agencies to react to emergency

2) U.S. Army Corps of Engineers: responsible

f o r  m a i n t a i n i n g  a nav iga t iona l c a p a b i l i t y
of inland waterways

3) U.S. Navy:

Commander  Serv ice Gro up (COMS E RV GRU ONE ) —

the administrative commander [or ammuni—
t Ion

Sh ip Commander Nava l Surface Force Pacific
Fleet — above COMSERVGRII ONE in Navy Ad—
ministrative Command; responsible for the
flee t salvage assets

_ _ _ _ _ _  _~~~~~~
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Supervisor of Salvage — r e s p o n s i b l e  b r
salvage under public law; technical
advisor to  C h i e f  Naval  O p e r a t i o n s  ( C N O )
fo r  salvage m a t t e r s

Eleventh Naval District Northern Repre-
sentative , administrative support activi-
ty

— 4)  U.S .  Coas t Guard Strike Team

5) Vessel Owners

b. Navy ammuni t ion  sh ip  commences damage ~V o n tr o 1
proced ures.

c. Bulk carrier commences f i r e  f i g h t i n g  pro-
cedures .

d. I n i t i a l  m o b i l i za t i o n  of emergency  a s set s :

I) OSC — es t ab l i sh  emergency  o p e rat i n g  cent —
t e r  f o r  coordinating ai lo at fire fighting
and o i l  pollution efforts

2) OES — establish emergency operating
center for coordinating ashore fire
f i g h t i n g  u n i t s , emergency reserve u n i t s ,
and traffic control; establish state/
region communications systems ; alert all
local  emergency agencies , such as

Local Police California
C a l i f o r n i a  H i g h w a y  P a t r o l
Contra ~‘o~ ta Count’ Conso l ida ted  Fire

Protect ion Pepartinent
Crocke tt Fir. ’ i)epar tinent
Local Hos~~i t a l ~

3) Commence fin’ fii~hting efforts afloat and
ashore

e. All concerned parti es meet w ith USC to es-
tabl i sh  p lan of action and estal~l isti or ah ft
responsibil ities fa~- salvage , oi l  p o l l u t i V a l l

cleanup and cargo otftoad. in addition ta the
OSC , OES , Corps of Engineers , P.S. Navy , and
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vessel owners , t h e  following agents would  be
p r e s e n t :

Shi ps agent
P&t Insurer representative

Hu ll underwri t er ’s representative
Owner ’s attorney
Government attorney

At t h i s  t ink’ t he dec i s i on must he made t o
de t ~‘ rut t nt’ who has ru. ’~.:~ous ( h i l t  t y I or tile

salvage of the A F ,LUtI hulk carri er. Since t h e
anmun i t  I (lit ~li i t~ 

Is now block i ~~ navi gable
waters , thu.’ respoils lb I l l  tv for removal shifts
t o  t he  U . S .  Army Corps of E n g i n e e rs .  The hulk
csr r  iu.’ r is not b l o c k i n g  n a v i g a b l e  wat  e ra  b u t
is a major o i l  pollut er; therefore the U.S.
Co,is t GuV I rd is cli i rge ’~l to ensu r~’ t ti e re’mov,l I
ot the o i l  p o l  lut ints and t lie s,i  I vage of
s h i p .  Op t b u s  t or 5,4 Iv a g e  of cacti ~

V (~~S4 t ~~l V I r ( ’

I 11 .5. N z t v v  S u rt  t o , ’ F o r t e  P~~c i t  t o  I~’l eel  —

t or salvi ~ t’ ot AF .
2~ P .5. Navy S u p e r v i s o r  of 5,, 1,  ~~ — to t a u —

\‘age’ ot  Al- ~ by us tug commer~’ ta t  s.,t ~~~~~
cont t act ~‘rs.

(‘omluc ro I il s,u 1 \‘~ige compan h’s — f o r  salvage
of bulk s’- u u r l c t  tot’ owners.

4 i t  t l i e ’  owner s  abandon th u.’ V t ’s S s ’ I , t ii t’
Coast Git a r i con Id request ass 1st ,In ~’t’ I u on
t h e  Supervisor of Sa l vage t o  comp l e t e
sat vage ot  t hu e Vt ’5St’ 1. For I 1 e’et or
Stipi’rv I sot of Salvage I two 1 vement , CN O
w o u l d  be I nvo l ved. There would be ,i del  5\V
befor e fleet or SIIPSAI,V would moh ilt~ e.

g. Coast Guard would oversee  o i l  poi  tnt Ion c l ea n u p
t’t forts by t h e  ship ( b u l k  c a r r i e r)  o w ne r s .  The
owners would  eon t r ae t l o c a l  connie re 1,11 o i l
pt ’ 1 h i t  ion f t  rms to comp lete’ op.’ i- u t  t o u t s .  I t
hey ond the Er c~ pab (lit it ’s or if r ~‘~~toiise V~

a [ow ,tnd pol hit  t on  cont  inues  , then Coast  Guard
could t V t k e ’ over t h e sp i Ii. The R e g I o n a l
Response ‘l’eam is act ivat t’d to bring al I asset s

o bet r on l i l t ’  pol l i t t  ton r roli lent .

hi • u n  1k car  r Ic r s,il vagu.’ won Id he undertaken by
e’u,inme rc (a I sa lvage  i’ompan tea f o r  th e  sit I p ’ S

- ~~ V ~~~~~~~~~~~~~~~~~~~ V V 
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owner and would requ ire patching, dewa tering,
and re t rac ting ship. There would probably be
delays wi th owners, underwriters , and salvors
regard ing salvage contract.

I. The U.S. Navy would be responsible for the
salvage of the ammunition ship. It would be
the responsibility of the U.S. Naval Surface
Force to respond with floating salvage assets.
There would be a delay because of lack of
assets In the San Francisco Bay area. Super—
visor of Salvage , U.S. Navy , could also respond
to AE salvage with local salvage contractors .
CNO would decide salvage e f f o r t s .  Plan for
salvage would be to patch damage, dewater , and
retract ship . Ammunition would be removed
pr ior to salvage.
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1 3.3

FLOW CF  EVENTS OUTLINE

A. Coll ision
1. Fires on Shi ps
2. Flooding
3. Grounding
4. Sinking

B. Initial Mobilization of Emergency Actions
1. OSC establishment — Captain of the Port
2. OES establish emergency operating center
3. Afloat fire fighting — Government agencies ,

San Fra nc isc o/Oakland Fire Depar tment
4. Ashore fire fighting — Crockett and Rodeo

D i s t r i c t s , Cont ra  Costa Consol idated
Fire District

5. Trait Ic rerouting — COTP , Ca l i fo rn i a
Highway Pa t rol

6. Communications setup
7. Alert local authorities — Action by the

OES and COTP

C. Plan of Action Meeting
1. USCG — COTP
2. U.S. Army Corps of Engineers
3. U.S. Navy
4. Vessel owners
5. California OES
6. USCC Strike Team
7. Regiona l Response Team
8. Ship ’s agents
9. UnderwrIters

10. A t t o r n e y s
11. A c t i o n :

Determine responsibtltt~~es for salvage,
of shi ps. oil recovery, monitoring, etc.

D. Oil Fou nt ion 0..- :st ions
1. Reg iona l  Responce V V

OSI f l

2. Commercial. Pollution Contractor
3. U~ CG Pacifh Strike Team
4. Act tons

Helo over f l ight (continuous dail y)
Oil c o n t a i n m ent , dep loy boom around
O f f l o a d  renam ing oil
Shore l ine  cleanup
Oi l sl ick c leanup

______L - - V - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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E. Bulk Carrier Salvage
1. Ship ’s owners
2. Underwr iters
3. Commerc ial salvage companies
4. Actions :

Survey internal and underwater damage,
compute stability, ground reac tions

Repair damage , pa tch holes
Rig dewatering equipment; rig re t rac t ion

g e r
Dewa ter , retraction
Tow to safe anchorage

F. Ammunition Ship Salvage
1. U.S. Navy fleet salvors
2. Superv isor of Salvage
3. Actions:

O f fl o a d  ammunition
Survey internal , underwater damage ;

compute stability, ground reaction ;
comp lete salvage plan

Repa ir damage , patch holes
Rig dewatering equipment; rig retraction

gear
Dewater , re trac t ion
Tow to safe anchorage V

G. Demobilization of initial emergency assets 
V

1. Fire fighting
V 

2. Local police
3. Traffic rerouting
4. Hospitals stand down
5. Disband emergency center

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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RECORD OF CANE : SAN ~RANC1SCi) At CARRIER ANt) IIUL~ C A R R I E R

TIP ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ V_V~~ 
A ( T ~~~ 1 -\KF N DI S~~~~ j O~_______

0800
Navy AF is inbound  to  Por t  Coast Guard regulations
Chicago with typic a l prohibit pass ing  an At ship
a~~ unition load . Foreign I in restric ttd waterS . Bulk
reg istered bulk molasses carrier had not checked into
container ship (bulk ~ is the Vessel Trat

V
t ic System

outbound f r o m  C&H Sugar (VTS), therefor e , d id not
Refinery in Crockett. know of AE transit , CC did
(See map.) riot know of At transit and

did not detect b u l k  movement
0805 Container ship is hit on Bulk maSter radios CC; beca use VTS r adar  does not

port bow by AE(A)*; crew to fire stations; also extend to Carquinez Straits.
loses port anchor; holed c a l l s  Crocke t t  F i re  D e p t .
portside forward ; fir .~ on thru VTS radio.
port bow ; (A.A-2>~vessel
drif ting downstream: oil AR — Crew to general
sheen appears (AA—8 ); vessel quarters; notifies Navy by
is empty of cargo but has radio .
full bunkers: four seamen
injured on bow . OPNAV Duty CAPT requests

tug s and assistance f rom
Al — Class A fires near MARE Island and Concord ;
bow. Vessel down by bow; notifies district.
five Injuries. 

V

COTP stops vessel traffic
in area t ht ’u VTS rad io ;
iiotitie~ State t~f *t c e  of
Emergency Services (OES),
Southern Pacific railroad;
aler ts strike team ( 1 1/2
bra , to get a HQ Van on
scene); other notification s
as in con tingency p lan .
Helicop ter assessment of
the scene (begirm 0815).

Crockett Fire Dept. sees
the incident. Alerts
Rodeo FD af ter bulk drifts
downs t ream.

Bridge tender calls Calif.
Hwy. Patrol . Sees smoke.
ClIP dispatches four units
for crowd control. No HQ
Involvemen t at this time.

Crocket Fl) calls CC to Any land—based fire fight ing
de termine sh ip ’s contents, would he dependent on ship ’s
Assessing gitua tion . contents.

*(j ndex number re fe rences
simulation tree)

p
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TIME SCENARIO/EVENT ACTION TAKEN DISCUSSION

CC — The i_ id that AF.’s Call to OES was to alert
cargo is explusiv ~’ is on shore fire fightin g assets.
file with VT’~ V Th is infor Shore—based units , IJo~~ever ,
ma t ion 1 , u , V d d  t o  (

V
IES , have no means to t ight ammo

fire.

0810 CC act ivitjtes RRT. in S.F. Bay, COTP Is OSC
- Requests public informs— for RRT,

tion assista nce from
District UQ.

0815 
~lulk u”sster says damage ~~~~ 

CC helo assessment in
trol team chec’king. but no progress; 4l ’—pa trol boat
detailed info yet. Expect en route from Mare Is land
report by 0830. Ship (ETA 15 mins.); 32’ boat
believed to be holed and with 500 gpm fire fighting
on fire, pump due within the hour.

Al — 1st damage reports in Why hasn ’t the AE CAPT

AZ — Class A fires (AD-2); flooded the ammo storage

2’x60’ hole at waterline ; areas?
flooding; five personal

V in jur ies ;  the 3.000 tons of
i unition and 1.000 tons
of explosives which are on
board are not endangered
by fire. No. 1 cargo hold
La flooded.

CC contacting bulk ship
agent for tugs; also
requests any Navy help tha t
can be made avai l ab l e  in
general, mobi l i z i ng CC
forces and response teams.
First public news broad—
cast.

Navy Type commander also
mobilizing, esp. salvor;
one good Navy tug in area;
others are one day ’s sail
away.

CC — RQ Navy establish a Reply will come from
liaieon point, district level , but

liaison will be loca ted
at field level,

0830 Crockett Fl) wants to Expertise to answer
know if AE will  exp lode, appears limited , even in
What should they do? the Navy.

CC responds “Yes, there
is danger”; CC relays
quest ion to Navy ,

cc strike team advises
COrP of its assets,
adapts pumps , etc.

- - 
-
~~ ~~~~~~~~~~~~~~~~~~~~~ - ~~~~
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08~O J u t  J’oiwn.Ii -td ~
V O s t  ~~~~~~ I t !  ~~u l~j ot t _ t i n  f u r o r—

b l t s h s ’J _ i t  Itridco oil rn~ct tor t on A t  i 1 V V~~
V i r e

I 1 4 V ’4 V Three C i t !  d i s —  dol V I . ,and t,V o u lj  .- lv ~lf l

t r i c t s  i :~v, ’ 1v, ’Vt : V i 1 t h out i h F: t o r  t e c h n i c . u l V I~ V V~~ IV 5 5_

there ’ a ~~~V , V~V l  • on the meuit V~ t ~~h5 V~ h I t  0 1  n o t

h r i d~~ f l U ’  is  s t i l l  t o  clo ,,e i r f ~i c5 : F~
focused on I t , ,  t i c contr ol oh t .i in,; it ,, in t~ I rum CC

CC t r o m  NV I VV V A l l  0 !

115’ t w i t  hS t V J 1V I t i~ • V 1 I V  CR1’
oft icer h_is )

~~
V a u t h o r i ty

to close the brid ge ,

AZ — down by how : t i r e  o u t ;
no p o l l u t i o n .  I ’~ 1 2 ’  of
wat er , five injurie s . ‘~t3C
ton g aground .

— port  how f i r e  CC c o m m u n i c a t i n g  with Bulk t t ,’i s ter  ~~~~~~~~~~
burning out ot contro l b u l k  v i_ i  pi lot radio: drop st V , r i’ oV u r i V IV h- h or

a d r i f t , with 12 1 t to has n o t  i t  j eJ ; V n t o n  C l i  t o  hV hc~n i t s ’ ‘ a in ~u good p l ace,
port (AA — — 1 3  f o u r  i n j u r—  t IV JV i VJ it~ lire ~ipp~ur atsaS .
lea1 anchor d C t V l ~~l ntu , ,~ bc
rep laced b ef ore a t ow l i ne  F!) knows hi;~~, t ; r ,’ ’ s out
can he t ak en ;  o i l  loss of co ntrol,from port s ide .

CC r ecommend s to  fill ’
that hridc ,’ he ~ 1~’~~’d
because ot threat ot Mt

ex p los ion .

CUP c 1os~~s hr  t d s~s’ , hu t  id5~’ c loss’s only b r i e f l y .
would reopen when At tire
d e f i n i t e ly  out  and t h r e _ i t
of exp los ion  h_is passs’si:
remains O t i_ s s ~s~n,  s’r s t OWs!

control .

CC obtaining _ i S a et s  and I f  shi ps had been _it Union
or g a n i z i ng .  Un tort  C t  I Oi l  Pier  • CC WOO lV St h;tve

volunteers i t s  fire ordered them to move.
equ ipment. I
A t t y  ( b u l k )  a1c rt ~ .1 by
agent • who r ecs’ived CC I
call. He V I S kS  CC I s ’ rt’lav~
his  coussun ic ,1t ions w ith

~‘~~sse1. A sss’~it b l , ’s his
t e a m — l aw y e r  t o  CC
HQ. . u l e r t s  Cs’mme.r cj ,t l

V 
cleanup con t r a c t o r , 

- ,

c e l l s  t u g s , s_ i l v o r .
med ic_ il hel p. Ct V V

A t t Y  dt ’_ i l s  w i t h  CC ‘ut

V 
(V OTP Is’vc I

— _ _ Unless  the  s t ’t i l e rU, press tng ~t t~ f o r  ~ V i S  not  _ i c t  lug prompt lv
lean U1’ or do rr edt lv , th5’ CI1TI’

r I ’sp5’io~ t h  i t  t S  • SO CL’ 5’.l f l  w ou l d  not .cc t i nsi,-p,’ulstt’ n t lv
itiit f i t S ’ r ,’s11 olisc mc’.,Sul t’S
and ht 11 owner (or whoever 0011 t ‘ci)

is at f a u l t ) .

- V~~~~
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Tll’tE SCENARIO’E\’FNl ACU 0 TI’Sk 0 
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I ) I S ( L S Y I

0900
(cont  ‘d l

U t  - t : I~~~t , lr ~~ r i d - i l l

colnmu r V i c a t i o n s  f o r  j n f n r —
mat ton , Informs governor ,
Officiall y notities
s u r r o u n d i n g  lc’u ctt e gover
m e n t s;  Asks CC 11 At
should exp lod e , w h t t ’ S t O o
p r i m a ry  blast radius , and
should  the  area he evac-
uated?

Addit iona l news report , A lack V l f  to -c !ioical
e c h o i n g  in f o  supp l i ed  by ledge aI ’ V ? , l t  I l i n i r l ! -

CC: one wild f a c t :  “Mo l_ i s  a s s o c i a t e d  w i t !  m o l a s s e s ,
ses f u m e s  are volatile, ” as we l l  as e :- : ; ’l O s l ’V e~~~V

At m a k i n g  a r r a n g em e n ts
to offload nonessential
crew;  2400 bb l .  oil leak
f r o n t  f r a m e  ~~~, , Recommend
to  CC t h a t  p r i m a r y  b l a s t
radius  (2 t n i . )  be e’5’acu—
at e d .

Bulk dam age  a s s e ss me n t  — BOIII V nt-aster says jf fire V Bulk — rio thoughts a ! - o i t r

ho le  l ’ x 80’ , f r o m  2 0 ’ wor sens , he ’ ll  abandon  ‘ 
spill cle~irti~ se t : s t i l l

sh a f t  t h e  p o r t  bow to f r ame  s h i p ;  hasn ’ t c o n t a c t ed tOO niuc!. lOs t a c t i o o .
1 - I C , Th e bow crew may hav a g e n t Vet  to  o rder  oil
juntped c’verhoard, Aground boonts, etc . No line
at bow . Leaking o il .  a t t ached by a tug  v e t .

No f i r e  f i g h t i n g  c a p _ i —
b f l i t  v V

Cl IP wi ll  close a t l l t r v  l r 5 r t e Iii , 1 t~~ I 1 t  l o l l :

highway to facilitate shoreside a s s e t s  a r t  I I I

r e n d e r i n g  ass i s t a n ce  f r o i r  u s e f u l .  (
V
( & ‘ 0 - I ’:, 015

the shore, their ow-ri : 5rl,,- , e v  , i t

C O u p  wer _ i t ,i t
FYI ’S C l ’ l l V i p t ’ l i s i t

I 
as s ist a n ct o

CC — Two tugs front
commerc i a l  salvor have
beets contracted for and
will be on scene by 1000.
Rescue boats assisted AC
fires; 82’ boat carrying V

f i r e  f i g h t i n g  foam due
1000. t l lo t i c e  of d i s c h a r g
issued to bu lk ;  smal l
boats stand by to assist
as necessary (evacu_i t n ,

State Fish & Came (y ~ V 

~)
responds to oil spill ,

~~~ ~~~
a ~~~ :~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~
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TIME SCENAR I C / E V E N T  ACT I C1~ I API I, lii SC1~i1~ Ii IV

0 9(10
(coot ’ d)

0905 1,1 t v  (Bu l k ) as S u m es  (~~ 
A r t s ’  tIll s no 1111 c I s s I  i n

1105 in i t i a t e d  c l e a n u p .  w o r k i n g  a t  -ros-
R equ e st s  t h a t  CC c o n t i n u e  purposes  wi I l i  CC . ‘ i t s

to  conduc t  c leanup  be cause  q l i e s t i o n s  of l i abilit y
no one else OI l  the s c e r n  and f i n a n c e s  SPOIl 2~!
Is able t ’  Dispa tch es s or t e d  out  l i t e r ,  I t t , ’

i n v e s t i g a t o r :  calls in sur let these issues impede
veyor  e x p e r i e n c e d  in n i l  o p e r a t i o n s .
c o n t a i n m e n t  and cleanup .
In touch w i t h  salvr ’r .

CC — R e s c u e  I oo rd I OIl I 1 111

C e n t e r  w i l l  0 0 0 u , 2 i l u l I  1,5 ’]
of i nj u r e d  p~- r s ’ i i s ’l t o
l l o sp i t  I i i

Strike team a V I V  ISOC 1 1 1 1 1 ’

of d IVS V r ISSI’ t s , alt t iol igt t

l I m i t e d  by c i i r u e n t  i n  the
straits. Al so has polls i—
t i on  m o n i t o r i t i g  I I V I t ’ I

I I V i l i O t l i V ,  At,I \ ’ i S l’S A t t v
i 5 t t i I ~~5 I l l ,” l I  c s ’i i stu c t

it  rtrte tu: .iulsl ci s I  S i l l
‘~ . I ,it I ozo , n ~I 1,111 h i l l

i I i  i c  l v ,

CC ~Tl’ lt It ’S t o  ‘ 0’~ i~l~ t t poI l t
(and St VS V  I I I I 5 V s I Ii,- so Iii V VI V
I s ’’a ted  a t  In ion sitS

(‘C w i  t l i  e i g l t t  ps - O S ’  1 on Alas’, to Is; t tts ’tts cs 1rt;t~ inV

s w i tch b o a r d , is sit a s s i st a f l ce ’,

communica; i ’IIS s ip l i s  i t v .
RQ a i d  f ro t”  slr’J ,s’ I s - irs .

N5i ’e has sp i l l  c on t , i  I 5110111
e q u i p m e nt  in  S t o c k to n :  -

t u g  in t !~itt land due 1 0(10 V
V
~.2 on b o a r d :  st l rv s ’v
c o n d i t i o n  of exp l o s i v e s ;
w i l l  evacua t e  It 1110

people on hoard; will use
t u g  to maneuver par allel j
to shore; divs V ra availa-
ble: general uuue ssag SOl I t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _  _ _ _ _  
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T I M F  SCENARIOI’EV EN T A C T I O N  TAKI- :N t I i s C u s p i s s N  
-

0905 No i m m i n e n t  dange r  of Re conmue’ nda t i on  t i  CC ,
( c on t  ‘ d )  e x p l os i o n ; much  ammo I s  which p a s ss - s i t  to  I t t  IS

w e t ;  recommend no ev a c u a —  an d l o c a l  Plter ft

t i - l u  a t  t h is  t ime .

SlI F V R IF F s ay s  (via p 11011(t ) 
V

5 , 1 1 1  , i t t on Nays r s ’ c 1 ’ I t I —

m en d a t i o n , no t  p u b l i c
p r e s s u r e .

Cii? hiss shote roadblos- ketd ;
] QI) ( I t s !  hrltl ”e open;t r a f f ’i t  con t i ’61 o)ieratlons
in e f f e c t ;  i f  roads or ,  to
be c losed for  a long  t i n s ’

h e y  wo u l d  ~~!‘ t a !  n wooden
b a r r i s , s d s ’s f r o m  Trans-
po r t a t i o n  D e p t .  (s’ho d e t e r mi n e s  t h i s ?

FDs taking : t t e , I s t t r s - t -

(slisir t of e w _ i c u a t  ion VI
protect life and property.

FDs - s t  up cs ’uoIuitC post CC conuuiand p o st  is on
overlooking closed shore U n i o n  dos - k ,
road: suggest CG co- I t s O t e

locatO: OES l Os - u, - too.

Attv (Bulk) talked ti -

Navy lawyer: the~’ will
cooperate on information
exchange , vessel  survey ,
e t c .

Bulk  — wing t ank  exp los ion ’ CC w i l l  ass is t  b u l k  in CC say s  in t he  5 ib s e n s - ss of

8 ,000 bb ls  o f o i l  l eaki ng aba ndonin g , as necessary, adequate marine fire

out ;  f i re s t i l l  out of Navy tug ar r ives  to assis t  fi ghting capability,

c o n t r o l :  order abandon 32 ’ boat in playing water the only w ay  to  e S l I n —

shi p . on fire; no radio on hulk guisll the f i r e  is to
anymore . use the assets of t h e

burning ship. Ahanslon-
ship act ion pr ec hides this ,

At — stable; flooded holds. CC nas P1(1 assistance at

conunand post as well as
1ff). liational level assis
tance due this evening.
COT? command post at Un~o
dock is hampered b y

4

1 communications — mor e I
phones needed . Strike
Team ask s RR T to check
possible exp losive nature
of molasses tanks.
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TiME SCENAR IO/EVENT ACTION TAK EN D 1 S CU S S I C I I.

1000 CC says spill is “ma ior .”

(cont ’d) Cottrrrorcial spill cleanup
company a l r e a d y  has been
act ivated . Four skimmers
are now in the immediate 

V

area .
FD checking sh ore f o r
survivors of bulk as CC
checks water.

OES monitoring situation;
without evacuat ion and
shore f i r es , there has
been no need for mutu al
aid. Their contntand post
has moved to co—locate
w i t h  CC

Salvor hasn ’t been hired
y e t , but he ’ s aware of the
situation from his radio;
he ’s already locatin g
asset s — tugs , c ranes , oil
l ig h tering barges .

A tty (Bulk) attaches a
lawyer to CC command post;
won ’t par ticipate in any
public press br iefings;
also , advises bulk master
and crew not to give
statements; press must
obtain its info from CC
and Navy .

Navy requ ests bond froc’
bulk carrier owner because
of foreign flag ownership.

A tty (Bulk) replies
‘ ship ’s not going any-
where.”

Navy — CCMSERVGRU I is in
charge .

1030 Bulk abandoned , burning. CC — COTP convenes press NavI ’ and A t t y  are on ly

AE ammo secured; crew conferenc e, observing . Basic info:

reduced, 
vessels on scene picked

The Navy has contracted up all survivors; no
with  a commercial  or g a n i —  imminent  danger  to
zation that provides oil shore area s or to oil

refinery : bulk is 2 1/2
mi.  downs t r eam tr ot ’-
b r i d g e , 300 y a r d s .
offshore: oil contain-
ment equipment is being

dep loyed prior t o tide
switch; 8,000 hbl s

(cont ’d) (cont ’d)

- ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ -:.: - -  
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TD~ — SCENAR iO/EVENT ACTION TAKEN DISCUSS I O N

1030 spill cleanup service , of oil have leaked
(cor.t ’d) State F&C are gearing up so far . The bridge has

to save oily wildfowl, suffered minimal smoke
Spill control Costs are damage. The CC has
bein g paid by Contingency initiated an investigatio s
Fund . Eventually Courts to determine the cause of
will determine liability the collision.
and assign financial
respondibility. The
Carquiriez Strait will be
closed to shipping unt il
the f i r e ’s ou t and the
spi1i has been contained .

1400 Navy f l e e t  tug has arrived ,
is moni to r ing  a t t i tude .
Navy developing  salvage
p lan : pa t ch  the AE , pump
i t , then employ beach
gear and salvage vessels.

A t t y  ( B u l k )  d i s c u s s i n g
salvage w i t h  salvor and
bulk capt.

CC — Firefighting making This represents the major
progress. A ssets that marine fire fighting assets
could be required include: ‘ in the Bay area . Marine
32’ boa t , Navy tug,  S.F. & fires are not part of
Oakland f ireboa ts. buoy regional disaster plans.
tender; also RQ FAA desig-
na te con trolled a i r  space
1,000 ’ , 2 m i. rad ius . PlO
making provisions for

- press inspections of scene
about 1600. Strategy is
ro pur out f i rs , then
attempt to pump oil f rom
bulk ’s leaking tanks .

CliP’ s traffic control
opera t ions st ill in e ff e c t.
They ’ll reopen the shore
road af ter the bulk fire
has been extinguished .
Recommend tha t the
railway be reopened .

FDs still in reau lness.
Will remain so until CC
assures them that marine
fires are out and won ’t
reoccur.

OES — The public safety
emergency is winding
d own , wi th the excepti on
of oil sp ill operations s

‘ IV

~~ -~~~~~~ 
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TIME SCENARIO/EVENT ACT1ON TAKEN DISCUSSION

1500 AR putting out an anchor
because he ’s so close to a
bridge abutment (25 yards).

CC seeking technica lBu l k  fire out (AA—2—l—2—l) advice re bulk ; what(AA— 6—l) . is its stability ?
This will be critical
in offloading and dewater—
ing operations.

Attv (Bulk) meets with
CC to discuss their oil
offloading (and salvage)
plans.

CC says bulk now is
obstruct  ion to naviga-
t ion .  R eques t s  that
Cotps of Engineer s so
des ignate  and m a r k .
Anticipates oil on both

V 
sides of the strait.
Asks Corps to run t h e
spill  th ru  their  Bay
Model to verify.

1530 Begin oil transfer opera-
tions, moving oil from
damaged and vulnerable
tanks to stronger tanks.
Containment strategy is
to halt outflow , then
concentrate on contain—
uient and cleanup.

CC says spill containment
will take several days.
Adequate assets in Bay
Area. Prevent oil moving
up river above Benicia
(into Suisun Bay) at all
costs. Minimize cost of
operations so that respon-
sible party can pay for
cleanup.

1600 Bulk master will return ti
ship to assist CC as
necessary.

Salvor retains salvage
engineer to work with
Navy .

AR recommends tha t
bridge stay open and
salvage begin. No
i~~ediate explosive threa
Ship aground its full
length and appears stable

— —V 5, C - 
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_i~~r SCENARIOLEVEN T ACTION TAKEN DISCUSSION

1600 CC says bulk oil leak w i l l
(cont ’ d) be Stopped (b y o f f l o a d i n g

or leakage) by m i d n i g h t .
The refore  the s t ra i t  can
be reopened tomorrow , wi th
a security zone around the V

wrecks .

Att y (Bulk)  cables owner Surveyor ’s e s t ima te  of
th at Bulk may be a con— salvage cost is a key
struc t ive  to ta l  loss (CTL) ’ decision f a c t o r  here .  A
Owner should consul t  CTL dec lara t ion  involves
salvors , surveyors , hull, possible c o n f l i c t  beteen
and P&I und erwri ters  on the hull i n su re r  (who
thj ~~. He also advises would r a the r  not have the
CC of CTL p o s s i b i l i ty ,  vessel d eclared a CTL

because that  wou ld requi re
CC pa sses this  i n f o r —  his pay ing f u l l  insured
mat ion on to i ts lawyers value to the owner) , the
and Co rps of Engineers  P1.1 insurer (who would
lawyers .  have to assume l i ab i l i t i e s

to third part ies  fo r
wreck removal , etc . if
vessel is a b a n d o n e d ) ,  and
the owner (wh o bases h is
deci sion on cost to him
and mar ket cond i t ions  for
his sh ip ) .  He wil l  base
his adv ice to owner on the
bes t possible  es t imates  as
to po ss ibi l i ty  and cost
of salvage , and the  va lue
of the vessel in damaged
cond ition alter salvage is
completed .

OES locating dum p for

oil debris .

Salvor working w i th
a sa’vage engineer ;
will  establ ish a bulk
salvage plan and es t imate
cost .

1700 CC — with fire out and
threat to lives lessened ,
marine environmental pro-
tection becomes top
priority. State F&C is
setting up bird cleaning
Stations .

AE moni tored to -

ensure stability. A
salvage plan is being
developed. A survey
will  be completed by
late evening. Legal
teams gearing up.

5.
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TIME SC ENA R IO/EVENT AC’IlON TAKEN D i SCUSS I ON

1700 Bulk master has a volunteer
(cont ’d)  c rew on board t ,V a s s i s t  in

pumping  o p e r a t i o n s .

Salvor  says bu lk  survey
(necessary for salvage
plan) won ’t be feasible
until the ship cools off,
Survey should be underway
by 1800.

CC to develop  p lans  f o r
further action , Will
have plans ready fo r RRT
meeting at 2000.

CC holds Press Confe rence
(with Navy in a t t e n d a n c e ) ,

Navy says At salvage Navy i n t e n d s to of f load ,
cou ld take as long as a and t h e r e f o r e  recover ,
month. much cargo as it  can

pr ior  to s a l v a g i n g  the
CC ssvs th i s  was a f r e a k  vessel .
incident. Pending con—
cisisions of the investS—
gation , there ’s no need
t o change p rocedures, e t c .

OES — Governor has ex—
pressed interest in the
incident.

2000 RRT Planning Meeting, RET Planning M e e t i n g :
chaired by COTP. Atty says too early for

owner ’s plan of action.

CC - at a minimum , mark
the wreck .

Navy says MARE Is. Shipvau
will build a patch for the
At. Salvage vessels will
be sent from Pearl Harbor.
Cargo will be offloaded
pr io r to salvage . Off—
loading will take ten days
salvage will take thirty
days.

CC will escort the

explosives lightering
operations.

Once wrecks are marked ,
channel will be usable.

-i- ‘ -- “ 
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TINt SCENARIO/EVENT ACTION TAKEN DISCUSSIt Ic

2 000 Sp ill cleanup : The
(con t ’d)  quicker the cleanup, ti-

less the cost. Wardens
and b i o l o g i s t  w i l l  s u r v e y
the marshes  f o r  b i r d s .
F o r t u n a t e ly no l a r g e  b i r d
popula t ions  a re  in t he
area a t  th is season ( y a v i .

Skim mi’rs w ill t r a n s f e r  o f ]
to  b arges f o r  r e f i n e r y
deliver y .

Straw , e t c .  f o r  shore
cleanup -‘~ ll move v ia
trucks t o -  dumps. CHP
will cooperate in managing
this t r a f f I c .

A t t ~’ , in con s u l t a t i o n  w i t h
owners and insurers , pend—
ing  salvage and repair
es t imates , ~~~~~~~~~~~~
that RRT proceed on the
b asis of “Prudent owner
uninsured ’, i.e., with—
out worrying about who ’s

‘ going to pay , take
measures to preserve th e
situation for salvage
or wreck rem ova l .  In
other words , don ’t let
the s i t u a t i o n  deterio-
rate through neglect.
(Advice to owner)

2 000 OE S — Governor visited at CC satisfied with
(cont ’d) 1800: he was distressed cooperation from bulk.

that the brid ge wasn ’t
shut when At was on fire. Was OES or dl’ ever told

of dangerous cargo
Navy containment and early in the incident?

(ref. AA—8—l) cleanup (minor) handled by
commerical salvor. CC plan is to deploy and

tend containmen t h~ ons
CC contracts w i t h  three through the night.
commercial organizations
for bulk containment and
cl eanup. Coord ina t ion  of e f f o r t s ?

At salvage plan is
(ref. AD— i—i—i— i under development. Cur—

AD—4—l—l— l rent thinking is to off—
AD—6—l—l) load explosives ( ten day s ’

l ight e ring ) ;  complete a
su rv e y ;  make mold , then
a pa tch .  By then the two
salvage ships will have

(Cont ’d.)
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TIME SL ENARIO /EVEN i ACTION TAKEN D1SCUSSl~- .

2000 a r r i ve d .  De w a t e r i n c
(cont ’d) pum pi r g w i ll  s t a r t  in

about  twe n t y  d a y s .  The
s a l v at e  shi ps w i l l  keep
AL o f f  the  b r idge  as
she r - f l o a t s .  Opera t ions ,
safet~ zones , etc. will
be cocrdinated with CC
and O’ S.

What ’ s involved in c l o s i n g
b r idge  and e v a c u a t i o n ?

a) 60 , 000 c a r s / d a y  use
bridge.

b) Detour would add i5
mins . LI V m a j o r
trucking r ou t  i S ,

c )  N ’  s enso-  i n  j u s t
closing ri d ,i if
to wn i,. a l s o  in the
blast zono; also
sugar refinery.

d) Blas t zone: one

~~ ( I I ) , lb. bomb will
distri b ut o fragment - s
over h .  Ij~jI ’ ’ , However ,
if one goes , they ’re
a l l  l i k e l y  to go’ V

e) Political and “people —

management ” considera- V

t i ons  appear  to d i c t a t i
either ri go rous , full
evacuat ion , or very
limited operat ion at
just those times when

b i g  bombs are moved .
I )  A two—m ilo evacuation

would be safe. Navy

would  have  to’ demon-
strate that a s m a l l e r
area would do.

g) Navy 1. CC should take
a pos i t ive  a p pr o a c h
and present OES , e t c .
w i t h  a l t e r n a t i v e s .

Surveyor ’s report on
bulk ship condition:
fire damaged the forward
200’ of bulk; bulk
aground from midships to

bow; cargo areas and -

bulkheads damaged .  Cost

estimates due shortly.

,~~~~::J:~~. - - 
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l i N k  S C F N A R i ( ; f l ~ N :  Al I l I ~. IV ~ E( L

ci ; init iating it in— Under most c i r i u n x t o n 1 i-i- ,
~Out J . ) v e s t i g a t i o n .  At rs ir: i,00r , N , ,v v  n o t  r i - c u l r i - .i t o

w a n t s  d e p o s i t i o n s  Iron. p a r t i c i p a t ~ in Cl-  r r ~~~ 
- In g s .  The e x c o ’p t i i ; :  t o

this rule i s  c e r t a in  , e o r —
S a l v - r has work ~ o up logs c o n d u c t e d  by t h e  N i b S .
c o s t s  f o r  b u l k  s a lv a c e ,
i’a t c h  — 175K m a t e r i a l s
and t en  day s  t i m e  a t  i C iK ’
day— 1300K. Also , th ren
day s ’ p u m p i n g  and l o w i n g .
Therefore salvage C O s t  15
$ i O ( 1 K — R S O O K  e x c l u s i v e  of
r e p a i r .  R e p a i r  c o s t s :
1-i N (:5,-i c,- t o
w o r t h ) .

A t t n  a s k s  sa l  \‘or  wI,o- t h er
lie ’ s w o r k i n g  on no C O t i ,

no pay  b a s i s .

Salv or s ay s  (1€- Cause  of
notoriety , ag~ of
vessel , he ’d work ‘ii

per  d i em basis  o n ly .

At tv rec nnmend s t o
owner that hulk be declar-
ed a :‘TL. Assume that hul
underwrit er accepts~ .~nd
pays . It thin becom es a
t n a t t e  of wreck remov al
w h i c h  w o u l d  be paid f o r  i’s
the P al  c l u b  who will wa :t 

V

to  see who U~ ( 1  dcc j l ~~s is
l i a b l e  f o r  t (~, wrec k . P11
r e imbur se s  owner.

IC  — bin ins investigation , C :  — FNPC:, ( o n :  1 ,i5 1 1Oi ~ V
owner s h o u l d  ensure  t h a t  Fu nd  used t o -  p ay  o h - n-
wreck is s t a b i l i z e d  and up bill s , Bulk’ s fl,” - .\
p r o \ V I J I V  w a t c h m a n  on hoa rd  b ond is a l s~’ St tb Ir
if f e a s i b l e . e t c .  d i s p o s a l .  L i -  5,l1 i , i i l l t € - 1 ’

t h a t  P 11 c l u b  w i l l  f i g u r t -
A t t y  ag rees .  This LV ’~ o u t  tha t cleanup Costs
t ec t e aga in s t  c r e a t i o n  of a l r e a d y  cxce,-C : l~o i r

more liabilit y . liahfl i tv , so’ h1’ ‘ 11 also
p ay  promp tl~ and l’o r e I i - .is ’
ed of furth er ~‘h] igi :io ’n .

~~~~ , ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~ •l -1
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T IN1 S C E N A R I U / E V E N I ACTION TAKEN iJJS (:UbSIUN

ATTY ( f o r  b u l k  ow n e r )  won ’ t

admi t  to an ob l iga t ion  to
remove t h e  w r e c k .  Corps
or CC w i l l  have to remo”e
the wreck and bill the
p a r t y  found to be at f a u l t . .

Wreck  r e m o v a l :  Corps of
E n g i n e e r s  has  to f a c e  the
fact that the bulk carrier
has been abandoned and
remove i t ,  However , they
wouldn ’ t “accept abandon-
ment ” in the legal sense
of accepting costs as well.
COt w o u l d  sue  whoever  is
f o u n d  l i a b l e f o r  t h e  wreck
to  r e o o v ,r  1 V _ t s .

If the wre1 contains oil
or h a z a r d o u s  s u b s t a n c e s ,
FIVJP CA w i l l  cover  c o s t s  of
wreck  r e m o v a l .  This  would
be done b y CC.

END OF BRANCH 
V

_ _ _ _ _  
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T I M E S C E N A R I O / F \ I \ :  Al l i -N T’iK( ’. N i b  -

CoIlisi oV n: bulk as be to’ rc E a r l y  , ,t i o n s  as b e t - t e
At — s i g n i f i c a n t  ~~~ a - f S ( 0 .  I o r i l l  ‘ .l

f i r e .  ( A l l — C )  sh i t f i t , - - Learns
C X V I , V V i  C V ’I l t e l it .  R e

mend s t o  (‘(11’ t h a t  br idg ’
be c I  o5e d ,

CUl’ closes Car ;u ine z
Br h g,’ .

A t — p r e l i m i n a r y  d :‘:,igi-

r e p o r t  : 60’ hole - n
; - rt h w ;  oarg - .1r
flooded ; sib;- i c  a:
y ot  on f i r e .

0831) f i r e s  on AL c au se ,-x ~’ i o s i o n  In a d d i t i o n  :o
in l’.i h o l d :  s evera l  5( 10 1 ls ~~ he io  o v e o  Il  0 5 1  t SCOS r ’  I~~, OES s e r ve s  as
‘‘ 0 1 1 k  o f :  . i t ic V S1I5€ - : ires : R e q u e s t s  s t r i s ,  00  governor on ‘ en e r o 0 n ,
in C r o c k - I - f t . and  a t  ~ n t e a l S  and mobile HQ (as mo tt o - r i ; 0154 . reCi-n,,
sugar  r e t  n e r o  ‘r u s t ,  i I r i - s  ~~ - V V~ l I i ces  ma i f l t~i I: t s-, b :t’, i c a
j u s t  W ,  of Straits ’, dV ’c~ st~ ’w l ,’dge of di s aster ~ lOn~- .
fire at marina u st  W .  of  AL ;-r I - ; V V r C :  t i V  abandon  e t c .
bridge ; still no m o b - c  ship.

d e t o n a t i o n .
- ‘ F b n , ’t j f : e J , and n o t i f i e s

m o b i l i z e s  f i r e
s ;  OLS r o l e :  a oo ’1’r— -

d i n a t o l r of  r e s in ’  n se  forces .

A s su m e s  op e r a t i n g  r o l e
- - nl -o w i n - t :  an inc i d e n t
esca la t i-~’ beyond the
capahil~ t ’- of local
g o v e r n me n t .

CC o1o~ e~ in marine
f i r e  a ss , ’st :  2 f i rs -ho o t
(ETA 1 1/2— 2 h o a r s ) , Evacuati on deci s i on is SlO b ,
10 , U C lA gpm pun- n (close ’l : b-c c o u n t s  gI’s’ er r . o i J i :  and
8?’ foam—eq uipped boat e f f e c t e d  i’s Sheri’: ‘ s of :
f rom Mar , ’ I s l and  (1 1 2
h o u r s ) .

OE S r eco ~mme nd s t i  local
g o v e r n m e n t  t h a t  e v a cu at i on
i’1 o rde red  o ’f  p r i m a r Y
b las t  a r e a  (2  m i l e sb ,

At f l o o d i n g ;  8 k i l l e d ,
6 b u r n e d :  ? ;3  of c r e w
ordered to aband o n  sh ip
im e d iat e lv .

FDs under OES c o o r d  (no-
t i on  and c o u n t ry  direc-
t ion ;  C r o c k e t t  ED is

V f i g h t i n g  the  mar ina
f i r e  and C& H R e f i n e r y
(with c o u n t y  a s s e t s  &
c o o r d i n a t i o n) ;  Rodeo
is f i g h t ing b r u s h
f i r e s .
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i s- a l  p rt ’ s s I I r , ’l I ’  t h e i r  l i i , - , I t, -, 1,s. ’st t o  I I I ,
,- .sl I i~s , f  I I I  I .  i I ’ , o u t  I i  l l i ’\’ i’ r ou t I ’. - ,  l , i u ’ ! t l v  t ’ i s i l ’I t -
eve’n Ii , ’ iii ’Iu t he’v l i t  i~~ti
,l t O I t  ‘ t f l i i ’, ! , , l  , A , ‘ l i ~ -

m l  ii’ es ’ , t ,  l5,i t lOl l  1,011 1~ i
re’qu Ire ~~ p i t h  i t ,
s i t  ‘IV s l I t  1 , 5 1 5 .

Fi  ri’s — shosi I il Itt’ ‘ t i t  by

121 1(1 ( V P  ,‘s t I i’l l s - I
CC — hulk i’l l  ls ’ ,iI. has I

sl, ’~~s ’ i  t i  -s  t r i c k  i s - .  -
Bulk f i t , ’ ’ ,-. under ~‘ot i—
t ci’ 1; I ’hiI  t ,- ,oi it ,

fIts - s’s v I r em I ’ . 1’

Corps ol l tlg I t t i ’~~’ t  , - ;  I l’rI ltal’ t !‘ , ‘or- ois’l’ 1 ,‘t n - -  ‘ i s

model sacs tip i l l  s-il 111 1 f’s-il bs’ t It , ’ f , t ,  I 1 1 , 1 !,,

V 
o i l  w i l l  r i d e ’  I ioitd s’i’nmI,’rc i ,s I i’l l  c l s - , i t n o

ide up to’ SIt I ,ottt f Nov. ,- i ,rt1t ,ltlt - ( 1,1’. .t 1 . 1 1 0 .  1 ,, , t ,  l i , S n ~
I C  w i l l  i n s t a l l  ~t - ‘t  s-qt,ti lIfll,V It t  l l o , l f b ’ v

series of c o n t o l i n f f l i ’ f i t

booms In t i s s ’ s t r a i t s
to p r i ,’a’en t th is .

lie p 1 os’men t sl,i’u 1 A I t t’ -
comp leted ht’ l t t ( l 1l .

,‘iFi — ~ i t u a t  ion  Olppt ’.irs I o -

be stsih il 1:11,1g . 
-

(‘HI’ -Inspects h r t d g’.’ to , ’

tita t it O l in  re’i’p•’tl
,IS tl i ’u ’l I  It S  t l i i ’ Na’,’,’ I
zI\’s-’~ the olo,t ’,’.

1600 Demobilization and Salvage’ Cfi — S h i p s ’ Si t ll ,Itii ’nto

have’ S t , t I ’i  I i  :e’d
1,1 gltt i’l l sI te ’s-n 1’ . itt -
Benicla (mouth el
Sit  i sun  B oy )  • htt t mos t -

ol t he  o i l  has hi ’s-n
c o n t a i n e d  h’, a se ’r i , ’s
of thre e booms .

~~- —~~~~~~~~~~~~~~~~~~ - - - - ---- ______________ _______________



~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ --— ‘

159

T I M I ’  St ’EN AtIO !l’VFN’I’  A C T I  ,1N ’rA K I N  Dl  S’C l S S  i N
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logs h av e cs’ni - lui he ’ d
( ‘ n -  w e e k ) ,  ( ‘~~ intends
to  pr . ’~- ~~~ w ill , s - i ’ l l —
Ian  ~st ’ f ” .’0 t s  of h e a ti n g
onl v w i l l  rec Otl’.’1’llt ’
for Nay’s’’ s s ide  of ti,1’
s t o ry  when  tlavv ’ s
as’ailabIt ’ .

At ty I N ., u- u- .1/iC : p t ’ o l ’e r t V
dasag,’s
r o l l i n g  in .

Atts’ — !t r e s sus r i t t g  N,svv
th r o i t g b i  ( ‘C f , r  c’o, ’~ ’~~
e r a t i o r ,  i t t  CII ‘ri’-
Ceeiitflg s

CC — is hosing 10 I’ri’ssuli - ,
b~earIngs will 5, I s ’-
laved lt t l t II .111 1,51 —
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Navy JAG — N4is’~’ is co ncern-
ed w i t l ,  p i n p o i n t in t :
cause 01 crim inal
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Their proceedings
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o t h e r  p u r po s e s .
t’nd,’r U n i f o r m  (‘,‘ui,-
of M i l i t a r y  J u s t i c e ,
those suspected Cl
offenses have the
ri ght NOT to make
ssta t,emen ts in non-
m i l i t a r y  p r o c e e d i n g s

A t t y  — proposes t h a t  ~,s’,’v Saves t l m ~~.
w i t n e t i s  he
made . a v a i l a h l e  to
CC a f t e r  t t sev  ‘ii’

test  it  led hut befor e
p roceedings  have’
cone lusled .
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ROLE PLAYERS IN GAME SIMULATION

NAME AFFILIATION ROLE

Thomas E. Birdwell Rodeo Fire Protection Local Fire District
District Representative

Robert A. Bornholdt U. S. Navy Type Coumiander

George H. Brown U. S. Coast Guard Public Information
Off icer

William D. Craig California Maritim e Bulk Carrier Master
Academy

Richard Kern California Highway Highway Patrol
Patrol

Rober t M. McAllister U. S. Coast Guard Pacific Strike Team -:

Ernest Murdock U. S. Coast Guard Captain of the Port

Frank Ochinero Crockett/Carquinez Local Fire District
Fire Protection Representative
District

Graydon S. Staring Lillick, McHose Owner/Attorney for
6 Charles Bulk Carrier

Benjamin F. Stnickianc Crowley Maritime Salvor
Salvage, Inc.
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ASSESSOR/ INFO RMATION CENTER
PARTICIPA N TS

NAME AFFILIATION SUPPORTING ROLE

Roy Anderson U. S. Ar my Corps U. S. Army Corps
of Engineers of Engineers

Representative

B. V. Billingslea U. S. Coast Guard Regional Response
Team

Larry J. Clark U. S. Coast Guard Media , USCG

Charles R. Clover U. S. Nava l Weapons Commander , Naval
Station Weapons Station

Jan R. Dazey U. S. Coast Guard Captain of the Port

Richard A. Friend Consultant Media, Fire
Protection

Irwin Goodwin National Reseach Media , National —

Council

William C. Hardy Ketron, Inc. Public Reaction

William H. Ise U. S. Navy U. S. Navy Attorney

R. R. Pohlt U. S. Navy Commanding Officer ,
11th Navy District

Alex Rynecki Consultant Salvage Engineer

Richard 0. Starr Contra Costa County Local Fire District
Consolidated Fire Representati ve
Dis trict

Th omas Thorner Consultant State and Public
Concerns for
Environmental
Protection

Jerry Totten Naval Sea Systems Supervisor of Salvage ,
Command U. S. Navy

William V. Ward Office of Faergency Office of Fa~ergency
Services, State of Services, State of
California California
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ABBREVIATIONS

AE Ammunition ship

Atty Attorney

bbl Barre l

Bulk Cargo ship for containers and bulk (sugar) cargo

Capt Captain

CC Coast Gua rd

CHEMTREC A chemical industry consortium whose purpose is to furnish
informat ion on handling hazardous substances

CHP California Highway Patrol

COE Corps of Engineers, U.S. Army

COTP Captain of the Port (Coast Guard)

CTL Constructive total loss, a term that means salvage and
repair costs exceed the value of the vessel

CV Container vessel (Savannah scenario)

D.C. Washington, D.C.

DOJ Department of Justice

EPA Environmental Protection Agency

ETA Estimated tine of arrival

FAA Federal Aviation Administration

FD Fire department

F&G Fish and game department , state

FWPCA Federal Water Pollution Control Act

Gov Governor

Helo Helicopter
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HQ He adqua r te rs

JAG Judge Advocate General (office), Navy

LDPS Louisville Department of Public Safety

LNG Liquid natural gas

MSO Marine Safety Office , Coast Guard

NAVSALV (See also SUPSALV) Office of Supervisor of Salvage,
U.S. Navy

NG National Guard

NH3 Anhydrous ammonia

NTSB National Transportation Safety Board

OHS Off ice of Emergency Services (State of California)

ORSANCO Ohio River Valley Water Sanitation Commission

OSC On—scene coordinator (of the Regional Response Team)

P61 CLUB Property and indemnity insurance — fills in gaps in
coverage , such as wreck removal required by law, spills,
and pollution clean—up liability , salvage; P61 clubs are
mutual associations of shipowners formed to provide P61
insurance.

P10 Public Information Officer

OMED Qualified member, engine and deck — an unlicensed rat ing
for member of ships crew

Polin Pollution (abbreviation)

RQ Request (abbreviation)

RRT Reg ional Response Team

SAR Search and rescue

SF San Francisco
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SITREP Situation Report

SUPSALV Supervisor of Salvage, U.S. Navy

USN U.S. Navy

VTS Vessel traffic system
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APPENDIX C

CONTRIBUTORS TO THE STUDY

A number of peop le other than those directly serving on the panel
made valuable cont r ibut ions  to the s tudy , especially in the
preparation of the scenarios and the conduct of the game simula-
tions. The panel gratefull y acknowledges this assistance. Names
and a f f i l i a t i o n s  of these contributors are listed below:

Charles B. Glass John Cilliam
e, ’ftce of Merchant Marine El Paso Marine Company

S...fety
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